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It was long surmised that foetal death in utero in 
assgciation with pre-eclampsia, chronic hypertension, or 
prolonged pregnancy was the result of impairment of 
placental function, but the first concrete evidence that 
this was so was provided by Browne and Veall (1953), 
who showed that the rate of circulation of maternal blood 
in the choriodecidual space was seriously impaired in 
pre-eclamptic toxemia and hypertension. Since then, 
various efforts have been made to measure placental 
function. For example, Morris et al. (1956) compared 
the rate of clearance of sodium from the uterine muscle 
in normal and pre-eclamptic pregnancy, Johnson (1958) 
determined the rate of transplacental transfer of sodium 
to the foetus, Dawkins et al. (1959) assessed serum- 
isocitric-dehydrogenase activity as a measure of placental 
function, and Russell et al. (1960) made comparative 
estimations of pregnanediol excretion in these conditions; 
but as yet no satisfactory method of determining placental 
function has been developed. 

It is commonly believed that prolongation of pregnancy 
beyond term is accompanied by a rise in the perinatal 
mortality-rate even in the absence of disproportion, and 
in these cases the postmortem appearances are simply 
those of anoxia. Similarly in pre-eclamptic toxemia and 
essential hypertension the perinatal mortality-rate is 
raised, and again the postmortem appearances are pri- 
marily those of anoxia. It is reasonable to suppose, then, 
that the functional performance of the placenta is 
diminished to a degree incompatible with continuing 
intra-uterine life. Because of the known tendency to 
oligohydramnios in prolonged pregnancy it was con- 
sidered that changes in the volume of the liquor might 
reflect similar changes in functional activity of the 
placenta, and it was decided to approach the problem 
from this point of view. 

The volume of the liquor amnii may be determined by a 
dilution technique using dyes or chemical indicators 
(Dieckmann and Davis 1933, Albano 1937, Lambiotte 
and Rosa 1949, Tsuda 1955, Cottafavi 1956) or by means 
of isotopes, such as radioactive iodinated albumin 
(Neslen et al. 1956). In view of uncertainty as to the 
possible harmful effects of radiation it was considered 
that the radioactive materials should be avoided, and a 
dye technique using ‘ Coomassie Blue ’* was employed in 
the investigations described here. The dye has been 
extensively used for the determination of cardiac output 
(Taylor and Shillingford 1959) and appears to have no 
deleterious effects when administered intravenously. 


* Sodium salt of anilino-hydroxyazonaphthalene sulphonic acid (Imperial 
Chemical Industries Ltd., Pharmaceutical Division). 
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Selection of Cases 

The 129 subjects were drawn from many different social 
groups and at least 14 nationalities. Their ages ranged from 
17 to 43 years. 61 were primigravide and 68 multigravide. 
All were volunteers. 

The period of gestation was calculated from the first day of 
the last menstrual cycle by Naegele’s rule. Women whose 
dates were uncertain or whose cycles were irregular before 
the pregnancy were excluded, as were women who had had 
no antenatal supervision, or were suffering from anzmia, 
urinary infections, cardiac disease, or other complications. 

Of the 129 women, 59 (46%) had normal pregnancies, 35 
(27%) were pre-eclamptic, and 35 (27%) had essential 
hypertension. 

The criteria for defining normal pregnancy in this series 
were that the blood-pressure should not exceed 125 mm. Hg 
systolic or 80 mm. Hg diastolic, and the weight-gain should 
not exceed 30 Ib. or, in patients who were not yet at term, that 
it should not have exceeded 1 lb. per week. 

Pre-eclampsia was considered to occur if the blood-pressure 
was less than 125/80 mm. Hg up to the 24th week, and was 
followed by a rise of at least 25 mm. Hg systolic, or 15 mm. Hg 
diastolic, recorded on at least two occasions not less than 6 
hours apart. Many women had other signs of eclampsia such 
as oedema of the face or hands, albuminuria, or excessive 
weight gain. 

Essential hypertension was diagnosed when the blood- 
pressure had exceeded 140/90 before the 24th week, or where 
the blood-pressure was known to have exceeded this figure 
before pregnancy began. 


Procedure 

A small area of the abdomen overlying the back of the 
foetal neck was anzsthetised with 1°, procaine and a small 
trocar and canula (size 6 F.C.G.) was introduced painlessly into 
the amniotic cavity. 20 ml. of liquor amnii was removed by 
means of a syringe, and a carefully measured dose of 7 to 
14 mg. of coomassie blue was injected very slowly. Mixing 
was promoted by alternately withdrawing and injecting a 
small volume of the dye-stained amniotic fluid. By trial and 
error it was found that 8 minutes should be allowed for 
adequate mixing, and that after 25-30 minutes slight loss of 
concentration occurred. Sampling was therefore confined to 
the period between 8 and 25 minutes after the injection, and 
three and in some cases four specimens were withdrawn at 
intervals during this period before removing the canula. The 
foetal heart was auscultated before, during, and after the 
procedure. 

Assay 

Although results may be obtained by direct spectro- 
photometry, in view of the particulate matter present in the 
majority of samples of liquor amnii, all specimens were 
subjected to a modification of the extraction method described 
by Clausen and Lifson (1956) and subsequently used by 
Taylor and Thorp (1959) and Taylor and Shillingford (1959). 
In 10 in-vitro experiments on samples of liquor to which had 
been added a carefully measured dose, the recovery of the dye 
was 98-100%. 


Extraction Technique 

1 ml. each of the control liquor, unknown sample, and 
standard dye solution were pipetted into glass-stoppered 
centrifuge tubes. To each was then added 1 ml. physiological 
saline, 2 ml. A.R. urea, 4 ml. A.R. acetone, 0-5 ml. 10°, zinc 
sulphate, and 0-5 ml. sodium hydroxide (N/10), the tubes 
being stoppered and shaken between each addition. Two 
drops of caprylic alcohol were added, and the stoppered tubes 
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centrifuged for 15 minutes at 3000 r.p.m. The supernatant 
fluid was pipetted off, and to each extract one drop of 10% 
acetic acid was added, and the tubes were again centrifuged 
for 10 minutes. The light absorption of the extracts was then 
measured against a blank specimen of liquor from the same 
woman, similarly treated in 1 cm. cells at a wavelength of 
585 mu on a ‘ Unicam’ 5P 500, spectrophotometer. The 
unknown volume was then determined from the formula: 


V,= x 1000 
C, x Pu 
Ds 
where V, = volume of liquor (ml.). 
W = dose of dye injected (mg.). 
Cs; = concentration of standard (mg. per litre). 
Dy = optical density of liquor sample. 
D, = optical density of standard sample. 
Comparison with Congo Red 

In order to establish the validity of this dye for volumetric 
determinations it was felt necessary to make a comparison 
with an already accepted indicator. Congo red was chosen as 
its usefulness for this purpose has already been established 
(Dieckmann and Davis 1933, Neslen et al. 1954, Tsuda 1955); 
furthermore its extraction is relatively simple. 

For this purpose, the liquor-volume was simultaneously 
estimated in 7 healthy pregnant women. Their ages ranged 
from 19 to 30 years, and the period of gestation from 259 days 
(37 weeks) to 291 days (41 weeks and 4 days). 4 were primi- 
gravide and 3 multigravide. Equal doses of both dyes were 
injected one after the other, and mixing was promoted by 
continuous withdrawal and reinjection. In 6 of the cases four 
samples were removed at intervals between 9!/, and 18 minutes 
after injection of the dyes. In the 7th case, three samples of 
liquor were taken during the same interval. 

Estimation of Optical Density 

The optical density of each of these samples, after extraction, 
was read against the blank specimen of liquor and standard 
solutions of equal concentrations of each dye at wavelengths 
of 300, 500, and 585 mu, the former two being the maximum 
absorption bands for congo red. The concentration of the 
two dyes in the samples was then determined by the method 
of Delory (1949). 

Table 1 shows that the dyes give comparable results within 
the limit of experimental error. These results illustrate the 


TABLE I--LIQUOR VOLUMES DETERMINED BY THE USE OF TWO DYES 
SIMULTANEOUSLY 





T 


, aici Volume (ml.) deter- 
Case | Time at which | 


mined A coomassie Volume (ml.) deter- 


mined by congo red 








samples ue | 
no. | Sn) | eo 
| Individual | Mean | Individual | Mean 
1 | 10*/, | 1015 | | 41112 
| 12"), |; 1055 | 1028 1132 | ~=:1082 
151/, 1039 | 1033 
17/; 1011 1092 | 
2 | 11 564 544 | 
13/, 561 565 562 562 
16*/, 570 574 | 
18 565 5 
3 | 10 634 644 
121/, | 634 | 634 640 | 644 
15/, 637 640 | 
18"/, 630 653 | 
| 
4 91), 876 396 | 
12 876 872 896 | 885 
14"/, 888 864 
17/, 888 864 
5 91/, 679 687 
12 692 685 671 676 
14/, 685 696 
16*/, 685 665 
6 10 508 489 
12 508 508 489 489 
15 508 489 
17 508 489 
7 10 534 517 
12 533 533 529 521 
15 533 517 





TABLE II—59 NORMAL PREGNANCIES 





Period of gestation Liquor volume (ml.) 





No. of cases | 





(days) | Mean Range 
259-265 (37 weeks) .. 7 687 229-1338 
266-272 (38 weeks) .. 9 1032 533-1512 
273-279 (39 weeks) .. 10 841 221-1296 
280-286 (40 weeks) .. 8 791 330-1455 
287-293 (41 weeks) .. 10 636 172-1231 
294-300 (42 weeks) .. 10 324 0-441 
More than 301 (43 weeks) | 5 244 77-438 





efficacy of both dyes and further show that adequate mixing 
takes place quite rapidly. 

A rough estimate of the accuracy of the determinations was 
obtained by measuring the amount of amniotic fluid which 
could be removed per vaginam with a Drew-Smythe canula 
when, for obstetric reasons, a surgical induction was done 
shortly after the volume determination. In 20 cases in which 
labour was induced surgically within 48 to 72 hours of such an 
estimation, the liquor obtained by combined high and low 
puncture of the membranes was collected and measured. In 
each instance the figure corresponded quite closely with that 
obtained by the dilution technique. This was taken as addi- 
tional, though less substantial, confirmatory evidence of the 
validity of the coomassie blue method. 

Fate of Coomassie Blue injected into Amniotic Sac 

In some cases the surgical induction of labour was timed to 

follow the intra-amniotic injection of dye at a specified 


TABLE III—35 CASES OF PRE-ECLAMPSIA 





Period of gestation Liquor volume Gul.) 








No. of cases | 
(days) Mean Range 
259-265 (37 weeks) 9 758 566-1217 
266-272 (38 weeks) 7 617 291-1162 
273-279 (39 weeks) 8 393 0- 687 
280-286 (40 weeks) 6 374 198— 646 
287-293 (41 weeks) 5 333 168- 591 





interval. This showed that there was little, if any, fall in the 
concentration of the dye before 25 minutes. The majority of 
samples thus obtained were removed after more than 48 hours, 
when little, if any, dye was present. After 72 hours no dye 
was found in the liquor in any case. In each instance the 
pregnancy was normal and the interval varied between 2 and 
52 hours. In 4 cases in which the pregnancy was prolonged 
beyond 42 weeks, the rate of decay was appreciably slower 
than in the 1 case at 37 weeks. In 2 of the cases of prolonged 
pregnancy the skin of the foetus, which was desquamating, 
was appreciably stained by the dye. In these cases the preg- 
nancies were of 295 and 305 days’ duration, and the liquor 
volumes were 275 and 166 ml. respectively. In 3 of these 
cases, in which cesarean section was performed for obstetric 
reasons, the membranes were examined histologically in the 
fresh state, and in none of these was dye demonstrated within 
the amniotic epithelium, nor in the chorion. In 80 cases after 
injection of dye into the amniotic sac none was detected in 
the maternal plasma. 

In approximately 40 cases, in order to determine the 
maternal blood-volume, 100-200 mg. of the dye was given 
intravenously to the mother from 20 minutes to 4 hours before 
surgical induction of labour. In no instance was it possible to 
demonstrate dye in liquor obtained at surgical induction. 

Results 

Table 11 shows the mean liquor volumes and the range 
of variation in 59 normal pregnancies (22 primigravide 
and 37 multigravide). 

The highest liquor volumes are found during the 38th 
week, and after this there is a progressive reduction of 
approximately 125 ml. per week. But later statistical 
appraisal (see below) suggests that this figure and those 
in tables 11 and Iv should be slightly higher. 

Table 111 shows the results in 35 pre-eclamptic patients 
(24 primigravide and 11 multigravide). 
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The progressive diminution in liquor volumes is 
similar to that found in normal pregnancy, but the mean 
volume at any one point is only about half that recorded 
in the normal series. 

Table 1v shows the results in 35 cases of essential 
hypertension (15 primigravide and 20 multigravide). 

Once again there is a progressive reduction in the 
volume as pregnancy advances. The results in these 
cases are essentially similar to those in pre-eclampsia. 

Fig. 1 shows diagramatically the mean liquor volumes 
in each of the three groups. 

In normal pregnancy the liquor volume increased to a 
maximum of over 1 litre at 38 weeks, and then fell pro- 
gressively to about 150 ml. at 43 weeks. In the pre- 
eclamptic and hypertensive women the liquor volume fell 
progressively from 37 weeks onwards, and it would seem 
reasonable to assume that the peak liquor volumes in 
women with these conditions are reached before 37 


TABLE IV—35 CASES OF ESSENTIAL HYPERTENSION 





Period of gestation Liquor volume (ml.) 








| No. of cases 
days | Mean Range 
259-265 (37 weeks) 7 672 377-1044 
266-272 (38 weeks) 7 528 255— 686 
273-279 (39 weeks) 7 517 271- 968 
280-286 (40 weeks) 9 363 178— 565 
287-293 (41 weeks) 5 223 0- 400 





weeks. This, of course, is outside the range of gestation 
periods covered by this series. The difference in liquor 
volume, week by week, between pre-eclamptic and 
hypertensive women is insignificant, but the distinct 
reduction in volume at all weeks after 37, compared with 
the corresponding volumes in normal pregnancy, is quite 
obvious. 
STATISTICAL ANALYSIS 

In order to eliminate, as far as possible, the effects of 
the time-lag between amniotomy and delivery of the 
child, the data for women who were delivered within 
4 days of amniotomy were used for the detailed mathe- 
matical analysis and those for the remainder were dis- 
carded. This had the effect of removing from the analysis 
all but 1 of the normal pregnancies at 37 weeks. A total 
of 121 of the original 129 cases were used for this study. 

The following factors were examined for a possible 
influence on the liquor volume: (1) maternal age and 
parity, (2) the period of gestation, (3) the birth-weight, 
(4) the placental weight, (5) the diagnosis. 

Table v shows the mean liquor volumes and standard 
deviations for the three groups of women after excluding 
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Fig. 1—Mean liquor volumes recorded at various periods of 
gestation. 


TABLE V--MEAN LIQUOR VOLUMES 








Period No. Mean Volume (ml.) 
Group of | of liquor standard deviation 
gestation cases individ individual 

38+ 8 1099 284 
39+ 10 841 375 
40+ 7 745 357 

Normal ve 41+ 10 | 636 | 376 332 
42+ ll | 409 | 317 
43+ 5 244 | 136 
37+ 9 758 | 205 
38+ 7 617 292 

Pre-eclampsia 39 + 8 393 | 220 287 
40+ 7 | 529 442 
41+ 6 412 | 239 
37+ 7 672 273 
Essential 38 + 5 532 157 

hypertension 39+ 7 517 268 206 
40- Q 363 120 
41+ 5 223 149 





those whose delivery occurred more than 4 days after 
amniotomy. 

The best slope for the means was obtained by computer 
(fig. 2). 

There is no statistical difference between the slopes 
for pre-eclampsia and essential hypertension, and both 
may be considered to run parallel to the slope for normal 
pregnancy, although the values are about half a litre less 
for any given period of gestation. 

Examination of these slopes reveals that the reduction 
in volume is constant for normal and abnormal pregnancy. 
It is, therefore, possible to arrive at a figure (expressed 
in ml. per week of gestation) which may be added to or 
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Fig. 2—Computed mean liquor volumes. 
subtracted from the recorded value in any individual case 
in order to estimate the probable value at term (40 weeks). 

In the following analysis of the various factors which 
influence the liquor volume, the “ corrected” values, 
obtained by extrapolation to 40 weeks, are used through- 
out. The three groups of data are analysed separately, 
and it will become clear that the same factors do not 
necessarily exert the same effects in normal or abnormal 
pregnancy. 

Factors Influencing Liquor Volume in Normal Pregnancy 

The greatest single factor, accounting for about 37% 
of the variability, is the duration of pregnancy. After 
37 weeks, each additional week results in a decrease of - 
145 ml. (+27) in liquor volume. 

The weight of the placenta is next in order of importance, 
accounting for about 15°, of the variability; and the 
weight of the baby is the least important, accounting for 
only 8%, of the variability. Age and parity appear to have 
no significant effect on the liquor volume in normal 
pregnancy. 
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The relation- 
ships of the vari- 
ous factors are 
shown in equa- 
tion 1 in the stat- 
istical appendix. 

Placental and 
birth weights are 
closely corre- 
lated, and their 
effect on the: 
liquor volume is 
rather complex. 
To avoid confu- 
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sion they will be 
considered sep- 
arately. 

Fig. 3 shows 
the relationship 
between liquor volume and placental weight. The rela- 
tionship is biphasic. Placente of intermediate weight 
(e.g., 725 g.) are associated with the smallest liquor 
volumes. An increase or a decrease of, for example, 
300 g. in the placental weight is associated with doubling 
of the amount of liquor. 

If birth weight is plotted against liquor volume, as in 
fig. 4, it can be seen that the relationship is again biphasic, 
but that the effect is in the opposite direction to that of 
placental weight. Birth-weights of about 3-75 kg. are 
associated with the largest liquor volumes, and an increase 
or decrease of, for 


400 600 800 1000 
PLACENTAL WEIGHT. (g.) 


Fig. 3—Effect of placental weight on liquor 
volumes at term in normal pregnancy. 








lan 
£& example, 1 kg. is 
Y accompanied by 
re] sate | lowering of the 
a liquor volume by 
S 600+ more than two- 
le thirds. 

w 400} While birth and 
3 placental weights 
y 

S 200+ are closely corre- 
oe lated, and tend to 
=I . vary in the same 
a - direction (i.e., 


3 
small baby— 


small placenta), 
the two effects 
tend to cancel out. 
Even at the extremes, however, the placental effect is 
dominant, and so with a small baby and small placenta 
or a large baby and large placenta, the net effect is a 
considerable increase in liquor volume. 

This feature is exemplified in table v1. 

There are nine possible combinations of large, medium, 
and small babies and placente of corresponding size. It 


TABLE VI—RELATION OF PLACENTAL AND BIRTH-WEIGHTS 
LIQUOR VOLUME 


4 
BIRTH-WEIGHT. (kg,) 


Fig. 4—Effect of birth-weight on liquor 
volume at term in normal pregnancy. 








, Effect of Effectof Predicted 
| Placental | Birth- _ placental birth- net liquor 
Example | weight weight weight(ml., weight (ml., volume 
|  (kg.) (kg.) positive) negative) (670+[x-y]) 
(x) (y) ml. 

A 1 4-75 630 390 910 

B 1 3°75 630 0 1300 

Cc 1 2:75 630 430 870 

D 0-725 475 0 390 280 

E 0-725 3-75 0 0 670 

F 0-725 2:75 0 430 240 

G 0:425 4-75 570 390 850 

H 0-425 3-75 570 0 1240 

J 2:75 570 430 810 





| 
| 
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can be seen that in only two examples (D and F) is there 
any great reduction of liquor volume. The greatest 
volumes are seen in the two examples B and H. In the 
remaining examples the effect is less distinct. 

The predicted liquor volumes in table vi agree closely 
with those obtained experimentally, after allowance has 
been made for the period of gestation at which the 
amniotomy was performed. 

Allowing for the smaller effects of variations in birth- 
weight, it is justifiable to conclude that very large and 
very small placente are associated with a tendency to 
polyhydramnios. 

Factors Influencing Liquor Volume in Pre-eclamptic Toxemia 

As in normal pregnancy, the dominant factor is the 
gestation period. For an increase of 1 week there is a 
decrease of 168 ml. (+38). The other factors exert a less 
clear-cut influence, but, as the total liquor volumes are 
only about half those found normally, the effects of other 
factors are more 
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no significant ef- 
fect; but possibly, 
owing to the cor- 
relation between 
placental weight 
and birth-weight and gestation period, its effect is 
absorbed by these other factors. 

The relationship with birth-weight, again in contrast 
to normal pregnancy, is linear, with an increase of 8-4 ml. 
(+3:3 ml.) for each 30 g. increase in birth-weight (see 
fig. 5). It should be remembered that the mean birth- 
weight is lower in pre-eclampsia, owing to earlier delivery 
and possibly to placental insufficiency, and for this reason 
the effect may correspond to the first part of the curvi- 
linear relationship found in normal pregnancy (fig. 4). 
Possibly if pre-eclamptic pregnancies were allowed to 
continue beyond 40 weeks, the effect would becc:ne 
biphasic and resemble the normal. 

The age of the mother may exert some influence, 
although in this series its statistical significance is doubtful. 
The liquor volume is seen to diminish by 11-0 ml. (+8-0) 
for each successive year of age (see fig. 6). Part of the 
effect ascribed to age could be due to parity, which varies 
in the same direction as age. 

Factors Influencing Liquor Volume in Essential Hypertension 

Once again the gestation period is the dominant factor. 
Birth-weight plays a part; and a new factor—parity—is 
important. Other factors are apparently of lesser impor- 
tance. The interplay of the various factors is expressed 
in equation 3 in the statistical appendix. 

The liquor volume diminished by 102 ml. (+23) for 
each successive week in the gestation period. 

The relationship with birth-weight is again biphasic, 
but in these patients the effect is, surprisingly, in the 
opposite direction to that in normal pregnancy. 


BIRTH-WEIGHT. (kg.) 


Fig. 5—Effect of birth-weight on liquor 
vol in pre 1 Pp i 
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Effect of Birth-weight in 
Essential Hypertension 
Inessential hypertension 
the birth-weight appears 
to influence the liquor 
volume. In contrast to 
normal and pre-eclamptic 
pregnancy (see figs. 4 and 
5) the greater the birth- 
weight the greater the 
volume of liquor (see fig. 
7). No simple explanation 
can be offered for this. 


PRIMIGRAVIDAE 
PARA |. 
PARA 2. 
PARA 5. 
PARA 4. 
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Fig. 6—Effect of maternal age on liquor volume in 
pre-eclampsia at various birth-weights. 


The smallest liquor volumes are associated with birth- 
weights of about 3-04 kg.; and when the weight is more 
or less than this, the volume increases (see fig. 7). 

The significant relationship with parity is interesting 
because it is not clearly demonstrated in normal or pre- 
eclamptic cases. For each unit increase in parity, there 
is a decrease in liquor volume of 54 ml. (+26). 


Discussion 
From the analysis of the figures we have obtained, 
6 factors, of many examined, appear to be most important. 


Effect of Increasing Gestation Period 

Irrespective of diagnosis, there is a profound reduction of 
liquor volume as pregnancy advances from 37 to 43 weeks. If 
reduction in liquor volume is an index of placental insufficiency, 
the latter may be said to be progressive as pregnancy advances 
beyond 37 weeks. 


Effects of Abnormal Pregnancy 


In pre-eclampsia and essential hypertension the total liquor 
volume at any week in the gestation period is about half the 
volume found at the same stage in normal pregnancy. The 
tendency to oligohydramnios as pregnancy advances becomes 
very acute as term is passed, and many women will go into 
labour with less than 100 ml. of liquor if pregnancy is allowed 
to continue beyond 41 or 42 weeks. 


Effect of the Placenta 


In normal pregnancy (see fig. 3) the relationship between 
liquor volume and placental weight is most striking. In 
pre-eclampsia and essential hypertension other factors, such 
as age and parity, may affect this relationship; but because 
the volumes in these conditions are small it is difficult to 
demonstrate their effects. The pronounced biphasic variation 
associated with different placental weights in pregnancy, 
deemed to be normal by our criteria, may well be one of the 
most significant observations that have emerged from this 
study. It is quite clear that, when the placenta is very small, 
the balance between secretion and absorption tends to favour 
accumulation of liquor. When the placenta is rather larger 
(700 g.) we find minimum accumulation of liquor but the 
volume is still of the order of 600 to 700 ml., and almost 
always considerably greater than the volume found at any 
Stage in pre-eclamptic or essential hypertensive pregnancies. 
Finally, when the placenta is still larger it may be extensively 
calcified, infarcted, or cedematous, and once more liquor 
tends to accumulate. 


Effect of Age in Pre-eclampsia 
In pre-eclampsia older patients tend to have less liquor. 
The significance of this observation is doubtful, but, if oligo- 


hydramnios is to be regarded as a danger sign, older patients 
may be at greater risk. 


Fig. 7—Effect of birth-weight on liquor volume at 
term in essential hypertension. 


Effect of Parity in Essential 
Hypertension 

Inessential hypertension 
increased parity is asso- 
ciated with reduction in 
liquor volume. This ten- 
dency to oligohydramnios 
could well be a manifestation of impaired liquor secretion by 
a uterus with a poor blood-supply. The effect, shown quite 
clearly in fig. 7, is maximal for babies weighing about 3 kg. 
We suggest that there is an optimum liquor volume of between 
600 and 700 ml., above or below which some abnormality 
should be suspected. A tendency to hydramnios was not 
associated with clear maternal or foetal abnormalities in this 
series, but was associated with distinct variation in placental 
weight in normal subjects. Oligohydramnios was common to 
nearly all toxemic, hypertensive, or prolonged pregnancies, 
particularly in older or multiparous women, and we suggest 
that the liquor-volume estimation may provide important 
information in the prognosis and management of these cases. 

CLINICAL SIGNIFICANCE 

Most workers agree that foetuses which die in prolonged 
pregnancy, pre-eclamptic toxemia, or essential hyper- 
tension show no abnormality except the changes associated 
with anoxia—for example, multiple petechial hzmor- 
rhages, congestion, and meconium inhalation. These 
changes are similar to those found in acute anoxia due to 
prolapse of the cord or to abruptio placente. In the 
absence of gross disturbance of the placenta or of obstruc- 
tion of the cord, it is deduced that in these conditions 
the functional activity of the placenta must be diminished, 
and the term “placental insufficiency”? has gained 
popularity in recent years. Whatever the intermediate 
stages, the source of the liquor amnii must be the maternal 
blood; and to maintain a normal amount of liquor, 
placental function must be normal and the maternal 
blood-supply to the placenta also normal. If either of 
these is impaired, it is reasonable to suppose that liquor 
formation will be modified. Certainly in many cases of 
undoubtedly prolonged pregnancy, the babies have 
a characteristic appearance (Clifford 1954) and there 
seems to be very little liquor at delivery. Though 12% 
of cases of toxemia in the experience of Jeffcoate and 
Scott (1959) were found to have hydramnios, if placental 
insufficiency is to be expected in toxemia, impairment 
of liquor production could be regarded as a natural sequel. 
Our findings in this study suggest that diminution in the 
quantity of liquor amnii goes pari passu with prolongation 
of pregnancy, so that oligohydramnios may be regarded 
as a sign of the approaching end of placental function. 
That a similar diminution occurs in pre-eclampsia and 
hypertension, though much earlier, may be interpreted 
as indicating a similar deterioration in placental function, 
and we suggest that determination of the liquor volume 
may be used as a guide to the time when the pregnancy 
should be terminated in the interests of the foetus. It is 
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generally recognised that in prolonged pregnancy the 
mother who has been gaining weight steadily throughout 
her pregnancy will cease to gain weight and then begin 
to lose weight. The abdominal girth may diminish, and 
about this time the foetus is in danger. Similarly, in 
essential hypertension cessation of maternal weight-gain 
and decrease in girth are often followed by intra-uterine 
foetal death. In pre-eclampsia the picture of maternal 
weight-gain is often distorted by the development of 
cedema, but the similarity of the reduction of maternal 
placental blood-flow in these two conditions leaves little 
doubt that if the effect of cedema could be eliminated 
there would be a similar loss of weight in the pre-eclamptic 
woman. It seems, therefore, that determination of the 
volume of liquor by a method such as that described 
above could give timely warning of the necessity to 
terminate the pregnancy so as to rescue the fcetus from 
an increasingly anoxic environment. 
Summary 

A method of determining liquor volume by means of 
a dye-dilution technique using ‘Coomassie Blue’ is 
described and the use of coomassie blue for this purpose is 
compared with that of congo red. 

In healthy women the liquor volume is maximal at 
38 weeks, averaging then 1000 ml., and declines there- 
after at a rate of 145 ml. per week until by 43 weeks it is 
about 250 ml. In pre-eclampsia and essential hyper- 
tension the peak volume is reached before 37 weeks, and 
is about half that in normal pregnancy. A similar decline 
in volume occurs in succeeding weeks, the lowest 
volumes being reached earlier than 43 weeks, 

The placental weight influences the liquor volume in 
normal pregnancy, larger volumes occurring with very 
large or very small placente. This effect is not clearly 
evident in pre-eclamptic or hypertensive women. 

Birth-weight also has an effect on liquor volume in 
normal pregnancy. This effect is the reverse of that of 
placental weight and is not so distinct. 

Increasing age and parity appear to diminish the 
liquor volume. Miultiparity is especially associated with 
decrease in liquor volume in essential hypertension. 

Placental insufficiency, often suggested clinically by 
maternal loss of weight and diminution in girth, might 
be confirmed by finding that the liquor volume is low. 


Statistical Appendix 

Examination of the data by computer showed that the 
variables would be expressed by the following equations: 
Equation 1 (normal pregnancy): 

V = 955-8+ 7417 (x—0-713)? 
Equation 2 (pre-eclampsia) : 

V = 6360—11-l6u+297-3y — 167-7z 
Equation 3 (essential hypertension): 

V = 539—53-88v + 376 (y —3-04)?— 102-5 (z—38) 
where V = liquor volume (ml.), x = placental weight (kg.), y = 
birth-weight (kg.), z = gestation period (weeks), u = age of mother 
(yr.), and v = parity in single units. 
TABLE VII—THE EFFECTS AND THEIR STANDARD ERRORS ON VOLUME 


— 430 (y —3-782)?— 144-7 (z— 38) 





OF LIQUOR 
Factor Normal Pre-eclampsia Ess. hypertension 
Age Not significant -11-2+80-— Not significant 
(doubtful significance) 
Parity Not significant Not significant —53:9+25'8 
Placental 7417 (x—0°713)? Not significant Not significant 
weight (7417 +1779)* 
Birth- — 430 (y —3-78)* 297 +116 376 (y —3:04)* 
weight (—430 + 173)* (376 + 168)* 
Gestation -144-7+26:7 ~167:7 +383 —102:5+22:8 
_period 





Where the variable (x or y) is not quoted, the effect is linear. The quantities 
expressed thus * below the quadratic terms represent the coefficients and 
their standard errors. 


TABLE VIII—MEAN, RANGE, AND STANDARD DEVIATION 
OF THE VARIABLES 














Normal Pre- eclampsia — Ess. hypertension 
Factor ———~ —-- 
Mean Range s.p. Mean Range S.pD. _ Mean Range S.D. 
Age (A) 266 17-42 53 248 17-39 55 31: “a 20-43 61 
Parity (B) 1-0 0-5 (1:2 0-7 0-8 #16 11 0-4 «13 
Placental 067 040- 015 063 040- O11 066 043- 013 
weight (C) 1:08 091 0:96 
Baby 34 28 047 32 24 04 33 26 0:37 
weight (E) 49 42 42 
Gestation 
period (G) 405 38-43 16 390 37-41 14 392 (37-41 1-4 








Significant ei ey “AB = 0-291, CE = 0-743, AG = 0-449, 
AB = 0569, CE = et = 0484, EG = 0566, AB = 0-631, 
AC = 0-452, BC = 0-604, Che 579. 
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TREATMENT OF CARDIAC ARREST 
IN ACUTE MYOCARDIAL ISCHAMIA AND 
INFARCTION * 

DESMOND G. JULIAN 
M.A., M.D. Cantab., M.R.C.P. 

SENIOR MEDICAL REGISTRAR, ROYAL INFIRMARY, EDINBURGH + 


IN acute myocardial ischemia and infarction sudden 
death is often due to cardiac arrest, which may be defined 
as “‘a sudden and unexpected failure of the heart to 
maintain the circulation ” (Reid et al. 1958). This paper 
describes the treatment of five such cases—three by cardiac 
massage through the open chest and two by the closed- 
chest technique of Kouwenhoven et al. (1960). 

In the twelve months ended last April, seventy-five 
patients were admitted to two wards of Edinburgh Royal 
Infirmary with acute myocardial ischemia or infarction, 
confirmed by electrocardiographic, enzymatic, or necropsy 
evidence. Of these, eleven died suddenly without previous 
signs of shock or gross cardiac failure. In six of these, 
resuscitation was not attempted; and, though two were 
found to have cardiac rupture, the other four probably 
died from ventricular fibrillation or asystole. In the 
remaining five cardiac massage was given. 


* The substance of this paper was reported to the Thoracic Society at its 
Harrogate meeting on July 15, 1961. 
+ Now cardiologist at Sydney Hospital, New South Wales, Australia. 
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Case-reports 
FIRST CASE 

A man of 40 was admitted [no. 10646] on May 5, 1960, with 
a 4-hour history of chest pain. He had had attacks of angina 
pectoris for 2 months. Within a few minutes of admission, he 
fell back in bed, pulseless and unconscious, and respirations 
soon ceased. The chest was opened about 3-4 minutes after 
the onset of the episode and cardiac massage was begun. 
Respiration restarted spontaneously after 15 compressions of 
the heart. An electrocardiogram (E.C.G.) at this time showed 
ventricular fibrillation. An endotracheal tube was inserted and 
positive-pressure respiration commenced. After 10 minutes’ 
massage, a single shock of 100 volts, given to the heart by a 
defibrillator, was not effective. A further two shocks at 110 volts 
changed the cardiac rhythm to atrial fibrillation and a pulse was 
immediately felt at the radial artery. However, as soon as an 
attempt was made to close the chest, ventricular fibrillation 
recurred and cardiac massage had to be resumed. Two more 
shocks at 110 volts again succeeded in converting the rhythm 
to atrial fibrillation. Within a few minutes sinus rhythm 
returned and the blood-pressure was 110/80. 

Cardiac massage was discontinued after a total period of 
35 minutes. The chest was then closed without incident. 
Apart from a short burst of ventricular tachycardia an hour 
later, no further arrhythmias occurred. The chest was reopened 
after a further 2 hours and a more careful closure was performed. 

During the next few days, the patient slowly emerged from 
the comatose state but became extremely restless and confused. 
2 weeks after the cardiac arrest he was still disorientated, but 
after a further month he was talking rationally in spite of a 
severe memory defect. He was discharged home on July 23, 
9 weeks from the day of admission. 

He is now back at work as a professional man, though he 
still suffers from some nominal aphasia. His exercise tolerance 
is quite good and he can play a round of golf. His heart is not 





Fig. 1—Electrocardiogram of case 1, one year after the episode of 
ventricular fibrillation, showing old anteroseptal infarction with 
right bundle-branch block. 


appreciably enlarged and his blood-pressure is 110/80. His 
E.C.G. indicates normal sinus rhythm with evidence of an old 
anteroseptal infarction with complete right bundle-branch 
block (fig. 1). 

The neurological changes can be attributed to cerebral 
anoxia during the 3-4 minutes’ cardiac arrest. 


SECOND CASE 


A man of 49 was admitted [no. 11464] on June 7, 1960, 
with a 1'/,-hour history of chest pain. He had a similar attack, 
lasting a few minutes, the previous night. He was in good 
condition with a pulse-rate of 78, a blood-pressure of 110/80, 
and no abnormal physical signs. The £.c.G. showed very 
marked st elevation in V,-V,, indicating acute anteroseptal 
myocardial ischemia. Within a few seconds of the recording 
of the E.c.G. he suddenly became unconscious and was found 
to be pulseless. Respirations stopped shortly after this. An 
E.C.G. showed ventricular fibrillation. 

He was transferred from the electrocardiograph department 
to a medical ward, where thoracotomy was performed and 
cardiac massage was started about 10 minutes after the loss of 
consciousness. Soon afterwards an endotracheal tube was 
inserted and positive-pressure respiration was begun. After 
20 minutes’ cardiac massage, sinus rhythm was restored follow- 
ing the direct application of a 120-volt shock; but the heart 
could not maintain either an atrial or a ventricular rhythm for 


more than a few seconds and a recordable blood-pressure was 
never obtained. Cardiac massage was abandoned after 2 hours. 

Necropsy showed no evidence of infarction, fresh or old. 
There was moderate atheroma in the left coronary and anterior 
descending arteries with a recent thrombus occluding the left 
coronary artery 1-5 cm. from its origin. 

In view of the patient’s good condition just before he 
developed ventricular fibrillation, and the relatively small 
amount of disease found post mortem, cardiac massage 
might well have been successful if started sooner. 


THIRD CASE 


A man of 65, who had had a myocardial infarction 3 years 
previously, was admitted [no. 11614] on Nov. 22 with a 6-hour 
history of severe chest pain. On treatment with anticoagulants, 
his progress was uneventful until Dec. 2 when he suddenly 
became unconscious and pulseless. His breathing stopped and 
he was incontinent. After about a minute, closed-chest cardiac 
massage was started, and after another minute a pulse was felt. 
Shortly after this, normal respiration was resumed and the 
blood-pressure was 105/80. He was confused for some hours 
but next day his mental and general condition was good. The 
E.C.G. showed ischemic changes that had not been present 
3 days before. 

At 9.35 P.M. on this day (Dec. 3) he complained of palpitation 
and an E.c.G. demonstrated ventricular tachycardia. 5 minutes 
later he suddenly became pulseless and unconscious and was 
found to have ventricular fibrillation. Cardiac massage was 
started through the open chest about 3 minutes after uncon- 
sciousness began. After 9 minutes’ unconsciousness, breathing 
stopped, but after a short period of positive-pressure respira- 
tion it restarted. Cardiac massage was continued for an hour 
before a single 120-volt shock was given to the heart with 
a defibrillator. Cardiac asystole was produced but after a 
short further period of massage the heart started beating 
effectively, with a blood-pressure of 70/?. At 11 P.M. (100 
minutes after the onset of ventricular fibrillation) the blood- 
pressure was 100/70, breathing was regular, and there was 
normal sinus rhythm. During the next hour the condition 
remained good except for a short burst of ventricular tachy- 
cardia which stopped spontaneously and for an episode of 
cardiac asystole which responded quickly to massage. At 
midnight, the chest had been closed and the blood-pressure 
was 110/70. 

At this time, to prevent cerebral cedema, 90 g. of urea in 
210 ml. 10° sugar solution was given intravenously in 
7 minutes. During the infusion bradycardia developed and the 
blood-pressure fell rapidly before asystole finally occurred at 
12.10 A.M. Attempts at resuscitation were unsuccessful. 

Necropsy showed infarction affecting the anterior, lateral, 
and posterior walls of the left ventricle but not the apex or the 
septum. Both anterior descending and circumflex arteries were 
occluded. 

A large dose of urea was given intravenously in a very 
short time—the recommended time is 3-4 hours. This 
may have been responsible for the final episode of cardiac 
asystole. 

FOURTH CASE 

A man of 67 was admitted [no. 11666] on Dec. 13 with a 
week’s history of intermittent chest pain, severe and prolonged 
in the past 2 days. There were signs of cardiac failure, and an 
E.C.G. suggested recent posterior transmural myocardial infarc- 
tion and partial heart-block of the Wenckebach type. He was 
treated with anticoagulants, digoxin, and ephedrine. 

At 9 A.M. on Dec. 19 there were no signs of cardiac failure. 
His £.c.G. (fig. 2) showed a return to normal sinus rhythm 
though well-marked ischemic changes persisted. 40 minutes 
later, he suddenly became pulseless and unconscious and his 
respiratory rate very slow. Closed-chest cardiac massage was 
started in 1-2 minutes and soon the respiratory rate increased 
to 10 per min. An E.c.G. 14 minutes after the onset of uncon- 
sciousness showed ventricular fibrillation. A 250-volt shock 
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Dec. 19 


(one hour before ventricular 
fibrillation) 


Dec. 21 





Vs 


Fig. 2—The electrocardiogram of case 4 one hour before and two 
days after the episode of ventricular fibrillation, showing normal 
sinus rhythm, posterior myocardial infarction, and ischemic 
changes. 


to the chest wall, with a Sealey external defibrillator, was 
ineffective; but 590 volts produced asystole. An external pace- 
maker was ineffective and closed-chest massage was continued. 

At this time, the massage was resulting in systolic blood- 
pressure levels of up to 150; but it was then noticed that several 
ribs had been broken on each side, giving rise to a “‘ stove-in ” 
chest. Positive-pressure breathing was therefore instituted 
through an endotracheal tube. A variety of arrhythmias 
developed, including ventricular tachycardia, sinus rhythm 
with ventricular asystole, and atrial flutter. At 10.30 A.M. a 
paroxysm of ventricular tachycardia was associated with a 
blood-pressure of 110/70. Cardiac massage was then dis- 
continued after having been used for 50 minutes. During the 
next 2 hours there were several paroxysms of ventricular 
tachycardia which were treated with a total of 1 g. of procaine 
amide. 3 hours after the onset of ventricular fibrillation, sinus 
rhythm was present with 2:1 atrioventricular block and a blood- 
pressure of 110/80. Full consciousness was restored 5'/, hours 
after it had been lost. Because of respiratory difficulties 
resulting from the stove-in chest, a tracheostomy was performed 
later that evening. 

Next day his condition was moderately good, with a pulse- 
rate of 80 and a blood-pressure of 105/70. The E.c.c. showed 
normal sinus rhythm and the same general pattern as before 
the episode (fig. 2). 

On Dec. 21 there was little change. The pulse-rate rose to 
110 and the blood-pressure was 120/70. However in the 
evening the patient complained of discomfort on tracheal 
aspiration. At 10.25 p.M., while secretions were being aspirated, 
he suddenly became pulseless and respirations ceased. As no 


suitably trained staff was available, no resuscitation was 
attempted. 

Necropsy showed a large recent posterior myocardial 
infarction. There was moderate pulmonary oedema. 

The relative absence of neurological damage can be 
attributed to the speed with which cardiac massage was 
started. The “ stove-in’’ chest injury was the result of 
excessive force applied to the ribs instead of the sternum. 
Death was probably due to vagal inhibition of the heart 
instigated by tracheal suction needed because of the chest 
injury. 

FIFTH PATIENT 

A woman of 73 was admitted [no. 6356] on March 7, 1961, 
with a crushing chest pain that had started 24 hours before. 
She had had chronic bronchitis for 30 years and angina pectoris 
for 4. Her blood-pressure was 150/70 and there were signs of 
early cardiac failure. The E.c.G. showed periods of sinus rhythm 
alternating with 2:1 atrioventricular block. Left bundle-branch 
block was present (fig. 3) as it had been in 1957. Treated with 
anticoagulants and ephedrine (30 mg. t.i.d.), she improved and 
next day the signs of failure had diminished. At 3.45 P.M., 
however, she complained of dizziness and flushing, and E.C.G.s 
showed varying degrees of partial heart-block with frequent 
multifocal ventricular extrasystoles. 11/, hours later, when being 
turned over in bed, she gasped suddenly and was found to be 
pulseless. She soon became unconscious and respiration ceased. 
Closed-chest cardiac massage was started by the ward sister 
within 1-2 minutes and a few seconds later slow respirations 
returned. Cardiac massage was continued by the medical staff 
for 20 minutes until a spontaneous pulse was again felt. At 
this time the blood-pressure was 220/80 and the respirations 20. 

Soon after the return of pulses, an E.c.G. showed atrial 
flutter with varying ventricular response. Half an hour after 
the onset of the episode, normal sinus rhythm was restored, 
with 1:1 atrioventricular conduction and a blood-pressure of 
220/80. 

Next day, consciousness had been only partly restored and 
there were signs of a slight right-sided hemiparesis. The 
E.c.G. showed 2:1 heart-block. During the subsequent week, 
she was restless and confused but the cardiac state was 
moderately good. 6 days after the cardiac arrest, normal sinus 
rhythm was present (fig. 3) with a blood-pressure of 170/90. 
By this time, however, a chest infection had developed which 
failed to respond to antibiotics, and she died on March 19. 
Permission for necropsy was refused. 

For about 10 minutes cardiac massage was performed 
with the patient lying on a soft mattress. Good pulses 
were obtained only after fracture boards had been placed 
behind the patient’s chest. Probably the cerebral circula- 
tion was inadequate for some minutes—resulting in the 
neurological damage described. 


DISCUSSION OF CASE-REPORTS 
The survival of only one of the five patients 
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Fig. 3—The electrocardiogram of case 5 one day before and six days after the 
episode of cardiac arrest, showing normal sinus rhythm and left bundle- 


branch block. 








treated suggests that cardiac resuscitation will not 
often be successful in acute myocardial infarction. 
On the other hand, in all these cases the efficacy 
of the treatment was lessened by the inexperience 
of those participating and by delays in starting 
cardiac massage. 

In three out of the five cases the person who 
started the cardiac massage had not used the tech- 
nique previously, and in the other two the doctors 
concerned had each treated only one patient 
before. In cases 1, 2, and 3 there were delays of 
2-10 minutes in commencing cardiac massage 
through the open chest, when closed-chest mas- 
sage could have been started within seconds. In all 
five patients there was delay of 5 or more minutes 
before assisted respiration was given. In case 3 a 
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heavy overdose of urea was given intravenously. In case 4 
severe chest injuries were caused through inexperience in 
closed-chest massage. In case 5 an inadequate blood- 
pressure was maintained because the patient was on a soft 
bed. These errors and delays can be held responsible for 
the neurological complications that developed in cases 1 
and 5, for the failure to resuscitate case 2, and probably 
(indirectly) for the deaths of cases 3 and 4. 


Discussion 

Cardiac arrest due to ventricular fibrillation or asystole 
is a common mode of death in acute myocardial ischemia 
and infarction and is responsible for several thousand 
deaths each year. Wood (1956) has estimated that about 
10% of patients admitted to hospital with acute myocardial 
infarction die in this way. 

Cardiac massage has been attempted comparatively 
seldom, because it is widely assumed that these patients 
have such severe heart-disease that resuscitation would be 
certain to fail; but pathological studies have shown that 
in fact the myocardial damage in many of them is com- 
paratively slight. Clearly the success-rate is low; for in 
the five years since the first descriptions of the method 
(Beck et al. 1956, Celio 1956, Reagan et al. 1956), there 
have been less than twenty reports of patients successfully 
treated (see Straight et al. 1961 and Brass and Kendell 
1961). There is little point in attempting resuscitation 
when shock or severe cardiac failure have preceded 
cardiac arrest, and when severe myocardial damage may 
therefore be presumed. On the other hand, there is good 
evidence that, in the absence of these complications, most 
treated patients can maintain a viable blood-pressure 
without severe decompensation. 

When myocardial damage has not been severe, the 
major cause of failure is delay in starting effective cardiac 
massage; for a delay of more than 4 minutes means a very 
high mortality and morbidity (Cole and Corday 1956). 
Valuable minutes may be wasted on ineffective procedures 
such as thumping the chest and injecting adrenaline into 
the heart. 

There are two ways in which this problem of delay 
could be reduced. First, all medical, nursing, and 
auxiliary staff should be trained in the techniques of 
closed-chest cardiac massage and mouth-to-mouth breath- 
ing. Secondly, patients known to be at risk from ven- 
tricular fibrillation or asystole could have their cardiac 
rhythm constantly monitored. This means that all wards 
admitting patients with acute myocardial infarction should 
have a system capable of sounding an alarm at the onset 
of an important rhythm change and of recording the 
rhythm automatically on an £.c.G. In most cases, prob- 
ably, an arrhythmia is present for at least 30 seconds 
(often for some minutes) before loss of consciousness: if 
it were diagnosed immediately the chances of resuscitation 
would be improved and the dangers of brain damage 
minimised. Such monitoring is particularly necessary 
during the first 48 hours after infarction, but cardiac 
arrest may occur at any time in the first 2 weeks. 

The provision of appropriate apparatus would not be 
prohibitively expensive if these patients were admitted 
to special intensive-care units. Such units should be 
staffed by suitably experienced people throughout the 
24 hours, since it is unreasonable to expect good results 
when the care of the patients is entrusted to inexperienced 
residents who have many other responsibilities. 

The technique of cardiac massage is also important. 
Though the open-chest method has been employed in 


most of the reported cases, and has proved effective, there 
are several objections to its use. It cannot be taught to 
nurses or the lay public, and few physicians have had 
adequate training in it. Delay is inevitable while instru- 
ments are obtained and thoracotomy performed; the open 
chest presents problems of ventilation requiring specialised 
skill and apparatus; and, being usually carried out without 
aseptic precautions, the operation has led to fatal chest 
infection (Straight et al. 1961). 


Closed-chest cardiac massage has been an outstanding 
advance, and in our experience it is always capable of 
producing good femoral artery pulsations—even in 
patients dying of shock. The details of technique are 
important. The chest should be compressed about 
60 times a minute, with a forceful jerky movement over 
the lower sternal region: a squeezing action is ineffective. 
The patient’s back must rest on a hard surface, and, 
although the floor may be used, it has been found satis- 
factory to place hard boards behind the chest. One must 
ensure that good femoral or carotid pulses are being 
obtained. Ventilation should be maintained by mouth-to- 
mouth breathing or positive-pressure respiration through 
an endotracheal tube. Serious damage to the chest wall 
may be caused by excessive force or by pressure on the 
ribs (as in case 4), but this can be avoided (Baringer et al. 
1961). There now seems to be no place for using open 
chest cardiac massage in the resuscitation of patients with 
acute myocardial infarction. 

Ventricular fibrillation is responsible for a large propor- 
tion of the cases of cardiac arrest in acute myocardial 
infarction. It cannot be diagnosed except by electro- 
cardiography or by direct inspection of the heart so an 
E.c.G. should be obtained as soon as possible. In a very 
few cases, cardiac massage alone may suffice to stop this 
arrhythmia; and intravenous injection of procaine 2°% 
following massage has terminated an attack (Walton 1960). 
But usually electrical defibrillation is necessary, and a 
defibrillator is therefore essential. For use with the closed- 
chest technique, it must be able to deliver 780 volts to the 
chest wall. In most cases, it is effective only after cardiac 
massage has improved cardiac tone, but occasionally 
defibrillation alone is sufficient (Nast et al. 1960). Cardiac 
standstill, which often follows defibrillation, usually 
responds quickly to further massage, but not to an elec- 
trical pacemaker. Immediate defibrillation is not essential 
when external cardiac massage is being applied effectively: 
it can await the arrival of trained staff. Many shocks from 
the defibrillator may be required. In one patient (not in 
this series) treated by closed-chest cardiac massage for 
ventricular fibrillation occurring during cardiac catherisa- 
tion, thirteen shocks at 590 to 780 volts given over a period 
of 15 minutes failed, but after 200 mg. procaine amide 
intravenously two further shocks at 590 volts restored 
normal rhythm. Procaine amide may thus prove a 
valuable addition to cardiac massage and defibrillation. 


It is impossible to say what proportion of patients now 
dying suddenly from myocardial infarction could be 
resuscitated. Had trained staff been available, three out 
of the nine patients with presumed cardiac arrest in the 
present series should have had a good chance of recovery 
(cases 1, 2, and an untreated patient whose age was 37). 
In the other six patients age and other factors diminished 
the possibility of success; but, in fact, the three who were 
treated had moderately good cardiac function after 
resuscitation. Perhaps therefore some 25-50°, of patients 
dying suddenly in hospital might be resuscitated under 
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the conditions previously discussed; and, if that were so, 
some thousands of lives would be saved annually in Great 
Britain. There is, therefore, urgent need for training 
doctors and nurses in the technique of closed-chest 
resuscitation, for supplying emergency wards with the 
necessary equipment, and for further research. 


Summary 

Cardiac arrest due to ventricular fibrillation or asystole 
is common in patients with acute myocardial ischemia 
with or without infarction. 

Five patients appearing to die suddenly from this 
condition were treated by open or closed-chest cardiac 
massage. In four of these, normal sinus rhythm was 
restored with satisfactory blood-pressure levels. 

One patient survives a year later, but the remaining 
three died 2 hours, 2 days, and 11 days after resuscitation. 
The complications that these patients developed could be 
attributed to delay in starting cardiac massage and errors 
in the technique employed. 

The closed-chest technique is recommended for patients 
with coronary-artery disease. 

Many cases of cardiac arrest associated with acute 
myocardial ischemia could be treated successfully if all 
medical, nursing, and auxiliary staff were trained in 
closed-chest cardiac massage and if the cardiac rhythm 
of patients with acute myocardial infarction were monitored 
by an electrocardiogram linked to an alarm system. 

I wish to thank Dr. A. Rae Gilchrist, physician in charge, Dr. 
R. M. Marquis, and Dr. M. F. Oliver for their encouragement and 
advice. I am also indebted to the many physicians, surgeons, 
angsthetists, and nurses who participated in the management of these 
patients. 
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THE ARTERIAL PULSE IN SUCCESSFUL 
CLOSED-CHEST CARDIAC MASSAGE 


P. G. F. NIXON 
M.B. Durh., M.R.C.P. 
LECTURER IN MEDICINE, UNIVERSITY OF LEEDS 
From the Departments of Medicine and Thoracic Surgery in the 
General Infirmary at Leeds 


IN many cases of cardiac arrest survival depends on 
timely artificial circulation. Now that closed-chest cardiac 
massage is recognised as a first-aid measure, more of 
these patients should be saved (Kouwenhoven et al. 1960). 
I describe here the successful management of asystolic 
cardiac arrest in a patient with gross mitral disease, and 
report the arterial pulse obtained. 


Case-report 

A.B., aged 43, is a woman seriously disabled by mitral 
disease and atrial fibrillation, who has had pulmonary cedema 
and congestive heart-failure in the past. Her heart is enlarged, 
the cardiothoracic ratio being 77%. 

Towards noon on July 14, 1961, an indwelling needle was 
inserted into the left brachial artery, and the left heart was 
catheterised by needle puncture of the atrial septum, the needle 
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Fig. 1—Pulmonary area (PA/HF) and mitral (MA/HF) phono- 
cardiograms, brachial arterial (BA) and left atrial (LA) pressure 
pulses, and lead II electrocardiogram (II) fifteen minutes before 
cardiac arrest. Paper speed — 80 mm. per sec. 














having been guided to the septum through a cardiac catheter 
inserted into the long saphenous vein. The patient was com- 
fortable and in a steady state. The continuously displayed 
electrocardiogram (E.C.G.) showed no change from a week 
earlier, and arterial and left atrial pressures of approximately 
120/80 and 25/15 mm. Hg were obtained (fig. 1). 

15 minutes later there was a brief convulsive movement of 
the left arm with twisting of the trunk and deviation of the 
head and eyes upward and to the right, and the patient was 
seen to be unconscious. The E.C.G. showed a current of injury. 
Respiration and heart pulsation then ceased. Three or four 
cardiographic complexes were recorded, but the beats 
giving rise to them did not produce effective arterial pulses 
(fig. 2). 

A diagnosis of asystolic cardiac arrest consequent on coronary 
and cerebral embolism was made. The septal puncture needle 
was withdrawn, the legs were raised, and the head was lowered 
from its pillows. As thumping the precordium did not start 
the heart beating, the heart was massaged by pressing firmly 
down on the centre of the sternum as described by Kouwen- 
hoven et al. (1960). The chest wall was so flaccid that the 
heart could be felt filling and emptying under the hand. By 
kneeling on the table alongside the patient and pressing on 
the sternum with extended arms, it was not difficult to produce 
arterial pressure pulses reaching more than 100 mm. Hg. (fig. 3) 
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Fig. 2—Brachial arterial pulse and electro- arrived and intu- 
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1sec. Fig. 4—Brachial 


Fig. 3—Brachial arterial pulse and electro- 
cardiogram during cardiac massage. 


were pallid and the skin livid, but the pupils had not dilated, 
nor did they dilate. 

10 minutes from the onset it was agreed, in consultation 
with Mr. D. A. Watson and Dr. V. A. Grimshaw, that in this 
case the circulation was as well maintained by closed-chest 
massage as it could be by direct massage. Accordingly 
thoracotomy was not performed. 

15 minutes from the onset 10 ml. of 10°, calcium chloride 
and 1 mg. of adrenaline hydrochloride in solution were injected 
into the right atrium through the cardiac catheter. The 
diastolic blood-pressure rose and occasional cardiographic 
complexes appeared (fig. 4). 

18 minutes from the onset heart pulsations could be felt 
and closed-chest massage was stopped. 2 minutes later the 
blood-pressure was 
about 110/180 mm. 


Hg (fig. 5). 10 
| | | minutes from the 
A_} end of massage it 
was about 130/80 


B.A. (fig. 6), and the 
E.C.G. injury current 
had nearly dis- 
appeared. Spon- 
taneous breathing 
had returned and 
the endotracheal 
tube was removed. 
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1 sec. During the after- 

Fig. 6—Brachial arterial pulse andelectro- oon _ the patient 

cardiogram ten minutes after cessation slept but could be 
of cardiac massage. 

roused to under- 


stand and answer questions. There was a left hemiplegia. 
By 9 P.M. power to move the left upper arm had returned and 
the plantar response was no longer extensor. 

Next day the patient was drowsy and irritable, with weakness 
of grip in the left hand but no paralysis. 10 days after cardiac 
arrest no signs of neurological disorder remained and the patient 
went home. 3 weeks later her family doctor said that neither 
he nor members of the family could find evidence of defect in 
intellect, memory, or personality. 

Discussion 

The phases of treatment of cardiac arrest have been 

previously outlined (Nixon 1961): 


Phase I: Lower the head. 

Raise the legs. 

Thump the precordium. 
Phase II: Closed-chest cardiac massage. 


Mouth-to-mouth lung insufflation. 
Phase III: Tracheal intubation and artificial respiration from an 
anesthetic rubber bag. 


Phase IV: Recording the electrocardiogram to determine the 
nature of arrest. 
Phase V: The application of definitive treatment to the arrested 


heart. 


arterial 
cardiogram during cardiac massage two minutes 
after the injection of adrenaline and calcium 
chloride into the right atrium. 


pulse and electro- I Sec. 


Fig. 5—Brachial arterial pulse and 
electrocardiogram two minutes 
after cessation of cardiac massage. 


Lowering the head from its pillows and supporting the 
chin are necessary for artificial respiration by face-mask 
or mouth-to-mouth insufflation and lessen the risk of 
brain damage from feeble circulation. Raising the legs 
increases venous return and may restore heart action 
(Woodward 1960). A thump on the precordium is often 
adequate mechanical stimulus for the resumption of 
heart-beats (Scherf and Bornemann 1960). 

Kouwenhoven et al. (1960) described the method of 
cardiac massage employed in the present case, and 
Baringer et al. (1961), Thal et al. (1961), and Keen (1961) 
have reported its successful use. Although some air 
moves in and out of the lungs as the sternum is released 
and compressed, artificial respiration is advisable to 
increase gaseous exchange. Mouth-to-mouth insufflation 
is reported effective (Macara 1961). In the present case 
oxygen, rubber bag, and face-mask were available and 
were used until a cuffed tube could be inserted into the 
trachea. 

Since the E.c.G. showed asystolic arrest, it was not 
necessary to defibrillate or to apply a pacemaker. Pre- 
sumably the cause of arrest was embolism of the coronary 
artery, since a cardiographic current of injury and 
localised signs of brain injury appeared before the heart 
stopped beating. Heart action returned soon after 
adrenaline and calcium chloride were injected into the 
right atrium, but the relationship may have been for- 
tuitous. Perhaps the heart required 18 minutes’ perfusion 
with oxygenated blood to recover from its injury. 

The efficiency of closed-chest cardiac massage has 
been doubted by Weale (1961) on theoretical grounds. 
In the present case pressure tracings confirm Kouwen- 
hoven’s observation that a pulse is transmitted to the 
limbs, but a pressure pulse is not necessarily proof of 
blood-flow. The evidence that blood-flow was adequate 
is the patient’s speedy recovery from the cerebral lesion 
that occurred just before asystolic cardiac arrest. 

Injuries caused by closed-chest cardiac massage include 
fractured ribs, haemothorax, hemopericardium, and 
laceration of the liver (Baringer et al. 1961, Morgan 1961). 
Their frequency diminishes as staff become familiar with 
the technique—provided that special emphasis is laid on 
exerting pressure only on the sternum (British Medical 
Fournal 1961). Knowledge of these complications has led 
to the opinion that the technique should be performed 
** only after a doctor has confirmed the presence of cardiac 
arrest ” (British Medical Journal 1961). Time may prove 
this opinion to be correct, but it would remove what 
seems to be the special advantage of closed-chest cardiac 
massage, which is the preservation of life unti] the doctor 
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arrives. The person on the spot—nurse, layman, porter, 
or technician—must weigh the risk of injuring a person 
who has merely fainted against his reluctance to neglect 
a measure that might save life, and he is entitled to 
guidance. The best course may be to train non-medical 
personnel to place the unconscious person upon a hard 
surface, to raise the legs and lower the head, and to begin 
closed-chest massage if one minute passes without 
detectable heart-beat. 

I wish to thank Staff Nurse E. M. Kirkbride for promptly giving 
artificial respiration, and Dr. J. Healy for his speedy arrival and 
intubation of the trachea. I am indebted to Mr. R. Addyman for 
his presence of mind in taking records during the emergency, and 
to Mr. D. A. Watson and Dr. V. A. Grimshaw for their help and 
advice. Mr. G. H. Wooler has kindly given permission for this 
case-report to be published. 
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STEROID EXCRETION 
IN MOTHERS OF MONGOLS 
ALAN RUNDLE 
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GENETICS RESEARCH UNIT, MAUDSLEY HOSPITAL, LONDON, S.E.5 
ALTHOUGH the prevalence of mongol births increases 
with the age of the mother, it is by no means uncommon 
for mongols to be born to young mothers. Penrose (1951) 
analysed the maternal ages of 1038 cases of mongolism, 
and found a bimodal distribution of maternal ages with 
the maxima at 27 and at 42 years. Similar results were 
presented by Collman and Stoller (1960), whose studies 
on the epidemiology of mongolism in Australia con- 
vincingly confirmed this bimodal distribution of maternal 
age. Penrose found that mothers who had a family 
history of mongolism tended to belong to the younger 
group. Moreover, they had an increased chance of giving 


birth to more than one mongol child. Penrose postulated 
that some mothers might possess a particular genetical 
constitution which would render them more likely to 
produce mongol children. He suggested that such 
increased susceptibility might be connected with a partial 
suspension of the protection afforded by a young maternal 
age (Penrose 1954). 

With these considerations in mind, Coppen and Cowie 
(1960) examined physique—a factor associated with 
genetical constitution—in a series of mothers of 56 mongols 
with respect to the maternal age at the mongol’s birth. 
The mean age at the mongol’s birth for the whole series 
of 55 mothers was 33:5 years. Taking a point of division 
one standard deviation below this mean, at 27 years of 
age, it was found that mothers younger than this had 
a significantly higher mean androg™ ay score (Tanner 1951) 
and mean biacromial diameter than the older group, 
which did not differ from normal controls. The androgyny 
score is obtained from the formula: 

3 x bi-acromial diameter (cm.) — 1 x bi-iliac diameter (cm.). 
The score differs significantly in adult men and women, 
and this difference develops mainly during puberty under 
the influence of sex hormones. The biacromial diameter 
increases at this time under the influence of the androgens; 
and in hypogonadal men and men with Klinefelter’s syn- 
drome the biacromial diameter is found to be smaller 
than in normal men (Raboch 1957). On the other hand, 
Ferriman et al. (1957) found that women with hirsuties 
had a raised 17-ketosteroid output and an increased 
biacromial diameter. 

The raised androgyny score and biacromial diameter 
in the younger group of mongol mothers suggested that 
an increased output of adrenocortical androgens might 
be expected in these subjects. Bearing on this is the 
finding of Ek and Jensen (1959), who observed in a series 
of mothers who had borne mongols at various ages that 
although the 17-ketogenic-steroid and 17-ketosteroid 
levels were within normal limits, certain fractions which 
included dehydroepiandrosterone (D.H.A.) were double 
the value found in a control group. 

Accordingly, we investigated the urinary output of 
dehydroepiandrosterone in two groups of mothers 
of mongols: a younger group who had borne a mongol 
child at the age of 27 years or less, and an older group. 
A difference in the output by mothers who had borne 
mongols at a younger age would support the view that 
within this group there may be a constitutional difference 
manifesting itself through the endocrine system. 


Methods 


34 mothers of mongols contributed specimens of urine for 
investigation; 13 of these belonged to the younger group. 


TABLE I—CONTROLS UNDER 40 YEARS OF AGE 





T 


Total 17-ketosteroid output (mg./24 hr.) 


D.H.A. output (mg. / 24 hr.) 











_ | Age (yr.) —$_—_—— Ratio 
Ist spec. 2nd spec. Mean Ist spec. 2nd spec. Mean D.H.A. output/total 17~ keto. minus D.H.A. 
Case no.: 

1 27 69 5:8 6-4 0-71 0-41 0-56 0-096 

2 36 63 6:0 6-2 0:73 0-67 0°70 0-127 

3 39 5:7 69 63 0:68 0-88 0:78 0-143 

4 33 93 75 8-4 0:93 0-87 0-90 0-120 

5 39 7:2 70 71 0-42 0:30 0:36 0-053 

6 35 8-4 8-6 85 0-41 0-43 0-42 0-052 

7 32 66 68 6:7 0-48 0:39 0-44 0-070 

8 25 5-7 “ 5-7 0-72 ss 0-72 0-145 

9 35 85 ia 85 0-51 . 051 0-064 

10 23 75 8:2 78 0-63 0-71 0-67 0-094 

11 27 65 67 66 0-79 0-71 0-75 0-128 

12 19 9-2 10:1 9-7 0-48 0-57 0-53 0-058 
Mean 30°8 72 7-4 73 0-62 0-59 0-61 0-095 
S.D. 1:2 0-17 0-036 
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TABLE II—MOTHERS AGED 27 YEARS OR UNDER AT BIRTH OF MONGOL 























Age (yr.) Total 17-ketosteroid output (mg./24 hr.) D.H.A. Output (mg./24 hr.) 
(a) (d) lst spec. 2nd spec. Mean Ist spec. 2nd spec. Mean D.H.A. Output/total 17-keto. minus D.H.A. 
Case no.: 
1 33 22 47 48 48 1:13 0-83 0-98 0-250 
2 29 23 89 9-0 9-0 3-0 3-6 33 0-578 
3 31 26 48 60 5-4 1:15 0-71 0-93 0-208 
4 39 23 5-4 69 6-1 0-68 0-78 0-73 0-147 
5 32 22 5-7 75 66 0:94 0:98 0:96 0-170 
6 35 22 84 78 8-1 1-08 1:72 1-40 0-226 
7 35 27 90 78 8-4 1-31 1-01 1:16 0-160 
8 31 22 66 sia 66 1-13 ae 1:13 0-207 
i) 29 27 6-0 76 68 1-4 16 1-50 0-283 
10 36 24 6-4 6-7 66 15 15 1-50 0:294 
11 31 27 81 78 79 1-82 1:58 1:70 0-274 
12 21 21 10:4 11:8 lll 161 1:78 1:70 0-181 
13 48 27 6-0 58 5-9 2:15 2-02 2-08 0-545 
Mean: 33:1, 241 70 75 7:2 1-45 1-50 1-47 0-271 
S.D. 1-7 0-69 0-140 
Comparison with control group: 
t 0-237 421 4-190 
P N.S. 0-001 0-001 





(a) Age when tested. (6) Age at birth of mongol. 


Two samples of twenty-four-hour specimens of urine were 
obtained in each case; similar samples were obtained from 
control mothers. In 9 patients, and 6 controls, samples were 
obtained at the second and sixteenth day after the menstrual 
period, in order to ascertain variations in D.H.A. output at 
different times in the menstrual cycle. As there was no 
significant difference between the D.H.A. levels on these two 
occasions, further collections were obtained at random in 
relation to the menstrual cycle in order to facilitate the collec- 
tion of samples. The controls were women who had borne 
at least one normal child and no mongol children. They were 
matched for age, as far as possible, with the patients. 


D.H.A. Estimation 

Dehydroepiandrosterone (3-hydroxy-5-en-17-one) is an androgenic 
steroid arising from the adrenal cortex and is metabolised under 
normal conditions partially unchanged and partially as androsterone 
and zxtiocholanolone (Dorfman 1954). Thus, the estimation of 
D.H.A. in urine should give some measurement of one aspect of 
adrenal cortical activity. The method adopted for its estimation 
was basically that described by Bitman and Cohen (1951) with 
some modifications. 

The extraction of the steroid conjugates was carried out according 
to the method of Edwards et al. (1953). 50 g. of ammonium sulphate 
was added to 100 ml. (or !/.5 of 24 hr. volume, whichever the higher) 
without adjustment of pH. The mixture was shaken for 15 min. 
and extracted with 3 x 100 ml. ether/ethanol mixture (3: 1 v/v). 
Combined ether extracts were taken to dryness in vacuo in a rotary 
evaporator and redissolved in 5 ml. ethanol. The precipitated 
ammonium sulphate was removed by centrifugation, this final step 
being repeated until no further precipitation was observed. 

The conjugates were taken up in 50 ml. sodium-acetate/acetic- 
acid buffer (pH 4-7) and refluxed for 4 hr. at 100°C. The p.H.a. 
liberated was extracted with 3 100 ml. ether and the combined 
extracts were dried down in a rotary evaporator in vacuo. 

The D.H.A. was found to contain a high concentration of non- 
steroidal chromogenic material. To eliminate this, a Girard-T 
separation was carried out as described by Cooke (1952). 

To the dry extract in a 15 ml. centrifuge tube 0-1 ml. glacial 
acetic acid containing 0-5 mg. Girard-T reagent were added. The 
tube was lightly stoppered and incubated in a boiling-water bath 


for 4 min.; then 4 ml. of 2-1% sodium carbonate (chilled) were 
added to the reaction materials. The aqueous sollition was extracted 
with 3 x 4 ml. ether. This combined extract was washed with 
2 x 2 ml. water. The washings were combined with the aqueous 
phase to which 0-5 ml. concentrated hydrochloric acid was added. 
The tubes were re-heated at 100°C for 5 min. to hydrolyse the 
ketonic fraction. This ketonic fraction was extracted after cooling 
with 1 x 4 ml. ether, and 3 x 3 ml. ether. The combined ether 
extracts were taken to dryness prior to estimation. 

The Zimmermann reaction was carried out using 0-4 ml. dinitro- 
benzene (1%) and 0-2 ml. 2:5 N alcoholic potassium hydroxide, 
incubation being at 0°C for 4 hr. (Wilson 1954), the colour being 
determined after dilution with 4 ml. ethanol at 520 wu in a spectro- 
photometer SP.600. The prolonged incubation at the reduced 
temperature, together with the Girard-T separation, makes it 
unnecessary to apply a correction factor. 

Total-17-ketosteroid Estimation 


This was carried out as described by Richards and Rundle (1959). 


Results 

The results are presented in tables I-Iv. The D.H.A. 
output of the younger group of mothers of mongols is 
very significantly higher than that of the control group. 
This appears to be the result of an increased proportion 
of D.H.A. produced, rather than a generalised increase of 
adrenal cortical output. The total 17-ketosteroid output 
does not differ significantly from normal; but the ratio 
of D.H.A. output to 17-ketosteroid output less D.H.A. 
output is much raised. Indeed, this ratio appears to 
differentiate completely the younger group of mothers 
of mongols from the control group. The highest figure 
for this ratio in the younger controls was 0-145, and the 
lowest figure obtained from the young mothers was 0-147. 

The older group of mothers show far less difference 
from their control group, but their D.H.A. output is 
slightly increased. 

Although the total 17-ketosteroid and D.H.A. output is 


TABLE III—CONTROLS OVER 39 YEARS OF AGE 





D.H.A. output (mg./24 hr.) 








Total 17-ketosteroid output (mg./24 hr.) | 





— Age (yr.) — Ratio 
lst spec. 2nd spec. Mean Ist spec. 2nd spec. Mean D.H.A. Output/total 17-keto. minus D.H.A. 
Case no.: 
l 53 3-5 39 3:7 0-31 0-29 0:30 0-088 
2 43 48 5-4 5-1 0:56 0-44 0-50 0-104 
3 48 72 77 75 1:06 0-80 0-93 0-142 
4 40 59 ae 59 0:42 0-56 0-49 0-111 
5 43 5:7 56 5-7 051 0-33 0:42 0-080 
6 47 ; 71 71 0-38 0-42 0-40 0-060 
7 52 62 67 65 0-44 0-52 0-48 0-079 
8 47 77 75 76 051 0-46 0-49 0-069 
9 42 59 71 65 0:42 0-60 051 0-085 
10 45 43 40 42 0-78 0-69 0:74 0-213 
11 43 64 67 6-6 0:30 0-33 0-32 0-051 
12 45 61 6-4 63 051 0:50 051 0-088 
13 45 63 63 63 0-44 0-60 0:52 0-090 
Mean: 45:6 60 63 61 0-52 0-49 051 0-097 
S.D. 1:16 0-17 0-042 
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TABLE IV—MOTHERS AGED 28 YEARS OR OVER AT BIRTH OF MONGOL 
Age (yr.) | Total 17-ketosteroid output (mg./24 hr.) D.H.A. Output (mg./24 hr.) 
—_ 1c 
(a) (6) Ist spec. 2nd spec. Mean Ist spec. 2nd spec. Mean D.H.A. output/total 17-keto. minus D.H.A, 
Case no.: 
1 32 28 43 45 44 0:50 0-66 0:58 0-152 
y 52 43 | 5-3 55 5-4 0-81 0-67 0-79 0-158 
3 45 | 42 3-2 43 37 0:86 0:50 0-68 0-225 
+ 57 | 46 | 46 48 47 0-20 0:28 0-24 0-054 
5 49 | 40 65 73 69 1-05 0-75 0-90 0-150 
6 41 38 | 13-0 91 11:0 0-72 a 0-72 0-070 
= a | 2S | 3-4 40 37 0-44 0-47 0-46 0-142 
8 50 36 9-6 10-6 10-1 0-85 0:93 0-89 0-097 
9 50 | 39 7-2 9-7 8-4 0-44 0-49 0-46 0-058 
10 53 | 39 | 10:0 9-1 95 0-72 ae 072 0-082 
ll 58 42 8-2 a 8-2 051 0-48 0-49 0-064 
12 54 42 3-6 94 35 0-52 0:59 0-55 0-186 
13 50 | 35 48 46 47 0-64 0-58 0-61 0-149 
14 47 38 8-7 9-1 8-9 0-72 0-71 0-71 0-087 
15 62 47 8-6 9-7 91 0:59 0-70 0-65 0-077 
16 57 43 32 48 40 0-42 0-34 0-38 0-105 
17 56 38 73 85 79 0-69 0-61 0-65 0-090 
18 41 35 12:0 e 12-0 0-83 a 0-83 0-074 
19 Ss | 41 74 62 68 aia 0-81 0-81 0-131 
20 54 32/37 46 41 44 0:69 0-62 0-65 0-146 
21 60 44 5-1 49 5-0 0-73 0:80 0-74 0-174 
Mean: 513 39-1 68 65 68 0-65 0:62 0-64 0-118 
S.D. 2:6 0-17 0-045 
Comparison with control group: 
t 1:27 2:17 1-370 
N.S. 0:05 N.S. 


P 





(a) Age when tested. 


less in the older than in the younger control group, the 
ratio D.H.A. Output to 17-ketosteroid less D.H.A. output 
appears to be in the main unchanged with age. 


Discussion 

These results are in line with the previous findings of 
a raised androgyny score in younger mothers of mongols. 
They also confirm the findings of Ek and Jensen (1959) 
in our younger group to a very striking degree. Further- 
more, they support the suggestions of Penrose that 
mothers who have a mongol child early in their reproduc- 
tive period may include individuals characterised by 
a specific genetical constitution. 

It is not possible, of course, to state the nature of the 
relation between increased D.H.A. output and the tendency 
to have a mongol child while young, but the finding 
suggests several interesting possibilities. The fact that 
the prevalence of mongol births increases greatly with 
maternal age—i.e., nearer the menopause—suggests that 
hormonal factors may be important in the etiology of 
this condition. As the older group had a normal output 
of D.H.A., obviously it cannot be due simply to a high 
output of this hormone. Rather one must fall back on 
the concept of an imbalance of hormones. In the younger 
mothers this would be a constitutional imbalance, mani- 
fested in this series by a high D.H.A. output; in the older 
mothers the imbalance would be due to age and the 
approaching menopause. Studies are now in hand on 
other steroids in the urine of both groups for evidence 
of other abnormalities. 


Summary 

The urinary output of dehydroepiandrosterone (D.H.A.) 
was measured in mothers who had borne a mongol child. 
It was found that mothers who had borne mongols at 
an early age (27 years or under) had a significantly higher 
output of D.H.A. than another group of mothers who had 
their mongol child later in life. 

These findings are in line with other work which 
suggests that mothers who early in the reproductive period 
have given birth to mongols may include some 
characterised by a specific genetical constitution. 

We should like to thank Miss Christine Fannin, of St. Lawrence’s 


Hospital, Caterham, for her valued assistance in the steroid estima- 
tions, and Miss Mary Hurford, of the M.R.C. Psychiatric Genetics 


(6) Age at birth of mongol. 


Research Unit, for her untiring efforts in collecting the specimens. 
Finally we wish to acknowledge the help of the Mental Health 
Research Fund, which kindly lent us the equipment used in this 
investigation. 
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A POSSIBLE ASSOCIATION BETWEEN 
MATERNAL RADIATION AND MONGOLISM 


IRENE A. UCHIDA 
Ph.D. Toronto 
ELIZABETH J. CURTIS 
M.A. Toronto 
From the Department of Medical Genetics, the Children’s 
Hospital, Winnipeg, Manitoba 

IT is now well established that mongolism is due to 
hyperploidy for all or part of one of the small acrocentric 
chromosomes. Trisomy is by far the more common cause, 
and is presumably the result of meiotic non-disjunction. 
It is also known that radiation can increase the rate of 
non-disjunction in Drosophila (Mavor 1924, Patterson 
et al. 1932). It seems reasonable therefore to suspect a 
correlation between parental radiation and mongolism in 
man. 

Material and Methods 

As a preliminary survey, questionnaires were sent to the 
parents of 53 mongoloid children, inquiring about any 
radiation they had received before this child had been 
born. 49 of these families responded. A further 41 
parents were reached by telephone. The families had all 
taken part in a previous study, and were eager to help. 
Before our survey started, we did not know their radiation 
history. No parents of familial cases were contacted, 
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because of the possibility that these might be due to some 
other mechanism (e.g., translocation). 

Since the answers to the questionnaires suggested a 
strong association between mongolism and radiation of 
the mother, about half the families (including all whose 
replies described repeated abdominal radiation) were 
interviewed in their homes. No inaccuracies in the 
questionnaire answers were revealed by the interview, 
except for the omission of some details of fluoroscopic 
examinations. 

Simultaneously a series of control families were 
interviewed. 

These families were chosen to include at least one child 
with cleft lip and/or cleft palate. We believed that the effect of 
any bias due to differences in the experimental and control 
groups in remembering particulars of radiation would be 
minimised by choosing control families that also included 
children with gross developmental abnormalities. We did not 


TABLE I--FREQUENCIES OF ABDOMINAL RADIATION IN MONGOLOID 
FAMILIES AND CONTROLS 



































Mongoloid Cleft-lip Te 
+ families families Neighbours 
A. No abdominal radiation 
before the index child .. 43 66 44 
B. Less than four exposures . . 15 12 17 
C. Four or more exposures or 
fluoroscopy or both oe 23 3 10 
CHI-SQUARE ANALYSES 
All three 
a categories Cv. A+B Av.B 
Tom (. re Ka or 23:0 19-0 40 
P<0-0002 P<0-0001 P~0:13 
Mongoloids v. cleft lip and 
neighbours .. me = 16:5 15-9 0-6 
P~0:0003 P<0-0001 P~0-4 
Cleft lip v. neighbours re 65 bg | 3-4 
P~0:04 P~0-08 P~0:07 
Mongoloids v. cleft lip _e 20°6 18:3 1:7 
P<0:0001 P<0-0001 P~0:28 
Mongoloids v. neighbours... 46 46 0-002 
P~01 P~0-03 P~0:95 





know their radiation history either before our interviews. 
Those families in which other congenital abnormalities, 
mongolism, or any other form of mental deficiency were found 
among the immediate sibship were excluded from the study. 
The controls were finally selected to match the mongoloid 
families as closely as possible with respect to: (1) the age of 
the mother when the defective child was born, (2) the mother’s 
year of birth, (3) the economic background of the family, and 
(4) the place of residence. Cleft lip and cleft palate are not 
ordinarily associated with trisomy: Conen (1960) found no 
detectable chromosomal aberrations in 12 cases. Because of 
the high age of the mothers in the mongoloid families, it was 
not possible to match each mongoloid child with a patient with 
cleft lip; in some families therefore a younger sibling of a 
child with cleft lip was taken as the index case. 

For 9 of the mongoloid families we could not find matching 
controls. They were therefore omitted from the study, leaving 
a total of 81. 

A second group of controls was selected from among the 
neighbouring families of both groups. At the time of their 
selection the families chosen were not known to have any 
abnormal children, though in a few cases these were revealed 
by the interview. Apart from geographical proximity, these 
were not matched with the mongoloid or cleft-lip group. The 
lastborn child in these families was regarded as the index case. 

The two of us carried out all the interviewing: and we each 


TABLE II--AREAS IRRADIATED IN MOTHERS WITH FOUR OR MORE 
EXPOSURES OR FLUOROSCOPY 





Mongoloid Cleft-lip 











me families families Neighbours 
Gastrointestinal tract .. - ll 2 3 
Urogenital tract ae oa 10 1 1 
Lumbar spine .. a 1 0 1 
Abdomen during pregnancy - 1 0 5 
Tom .. a ae +s 23 3 10 
Year of radiation (average) .. 1947 1953 1951 





interviewed about half the families, equally distributed among 
all three groups. 
Results 

The radiation data are summarised in table 1. The 
mothers are divided into three groups: (A) those who 
have had no abdominal X-rays before conceiving the index 
child; (B) those with less than four exposures (usually 
one or two); and (C) those with four or more. In the last 
group are included also those who have had fluoroscopic 
examinations of the abdomen. 


The data are highly heterogeneous. As can be seen from the 
x? analyses, the heterogeneity is almost all between category C 
and the other two, rather than between A and B. Thus the 
frequency of heavy irradiation differs significantly in the three 
groups. Furthermore, when the mongoloid families are com- 
pared with the two control groups the difference is highly 
significant. However, a comparison of the bottom two rows 
in the analyses below table I shows that, though there is a highly 
significant difference between the mongoloid and cleft-lip 
families, the difference between the mongoloid and neigh- 
bouring families is only of borderline significance. 

All the X-rays were taken for diagnostic purposes (table 11). 
Among the neighbours half the exposures were during 
obstetrical examination in first or second pregnancies. The 
year when the mothers were irradiated (on average) is also given 
(table 11). The mean maternal ages for the neighbours are 
significantly lower than for the mongoloid group at birth of 
the index child (Pp < 0-05) and for all children (Pp <0-01). 


The analysis is conservative for two reasons. First, although 
almost all the controls (cleft lip and neighbours) were inter- 
viewed, about half of the mongoloid families were reached 
only by questionnaire and some instances of fluoroscopy may 
therefore have been overlooked. Secondly, three of the mothers 
in the mongoloid group put in category B might properly 
belong in the more heavily irradiated group. One had been 
painting instrument dials with radium; the second had held 
her child on three occasions when its thymus was irradiated, 
with no protection for herself; and the third had spent some 
time learning X-ray techniques. Two other X-ray technicians 


TABLE III—-OBSTETRICAL HISTORIES OF MONGOLOID FAMILIES AND 





























CONTROLS 
Mongoloid Cleft-lip ta: 
a families families Neighbours 

Number of families .. os 81 81 71 
Average age of mother when 

index child was born om 33:2 32:7 31:2 
Average age of mother when 

child was born (all children) 30:7 28:8 27:8 
Year of birth of the mother 

(average) rc 1921 1921 1924 
Parity of the mother when index 

child was born oe 3:2 42 3-4 
Number of recorded mis- 

carriages and stillbirths .. 51 51 32 
Miscarriages and | ie ” 

live birth . 0-18 0:16 0-15 
Total sibship size (live births) 35 39 31 
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TABLE IV-——-OBSTETRICAL HISTORIES OF MONGOLOID FAMILIES ONLY 




















A B Cc 
No, | 
pe or Less than | Four or more 
— before con- four exposures or 
ceiving the exposures | fluoroscopy 
index child 
Number of families .. we 43 15 23 
Average age of mother when 
child was born (all children) 30-1 30:0 32:3 
Average number of children 
born alive .. ; - 3:7 41 2:7 
Average number of onmeaaaae 
and miscarriages .. e 0-63 0-67 0-61 
Average age of mother when a 
mongoloid child was born .. 32:9 32:2 j 34:4 





are included in the frequently irradiated group (C) because 
they had had gastrointestinal fluoroscopy. 

Among the fathers there was no significant difference in the 
radiation history between the mongoloid group and either 
control group. 

Discussion 

The data of table I point strongly to an association 
between the incidence of mongolism and a history of 
maternal abdominal radiation. Supporting evidence for 
the comparability of the mongoloid and cleft-lip families 
is given in table I11. 

It might be thought that, if radiation is partially 
responsible for the non-disjunction, the mothers in 
group C might have mongoloid children at an earlier age. 
However, the data reveal no such difference; as shown in 
table Iv, the ages do not differ significantly, and if taken at 
face value the maternal age was greater in the irradiated 
group. There are at least three reasons why the absence 
of an age effect should not be regarded as evidence against 
the hypothesis that radiation is the cause. 


1. The radiation effect itself may be age-dependent. There 
is some support for this from Drosophila (Patterson et al. 1932), 
though it is not clear to what extent the situation is comparable 
in man. 

2. The effect of maternal age may not be on the process of 
non-disjunction but on the rate of embryonic survival of trisomic 
zygotes. This seems improbable, both a priori and also 
because all trisomic conditions studied have shown a similar 
age-dependence, whereas other diseases that would seem to 
have just ac drastic effects do not show a dependence on 
maternal age. 

3. The irradiated group is a biased sample from the stand- 
point of maternal age. One reason for this is that mothers 
with a history of radiation are likely to be older than those 
without such a history, simply because an older woman has 
had a greater chance of being irradiated at some time in her 
life. Another possible reason is that the radiation itself, or the 
disease for which the radiation was given, delayed subsequent 
births. Either of these factors would cause an apparent increase 
in maternal age in the irradiated group, which might offset any 
tendency for the radiation to induce earlier birth of a mongoloid 
child. 


If we take the data at face value, we can estimate the 
amount by which the risk of mongolism is enhanced by 
irradiation of the mother. 

Letting A be the number of mongoloid children with 
treated mothers, B the number of control children with treated 
mothers, C the number of mongoloids with untreated mothers, 
and D the number of controls with untreated mothers, the 
ratio, R, of the risk in the two groups is given approximately 
by AD/BC, provided the risk of mongolism is small in both 
(Cornfield 1951). Since this ratio is skewed, its natural 
logarithm is perhaps better used in assigning confidence limits. 
The large sample variance of In R is 1/A+1/B+1/C+1/D. 


If the cleft-lip and neighbour controls are pooled, A =23, 
B=13, C=58, D=139, and R=4-24. The upper and lower 
95% confidence limits for R are 8-94 and 2:01. The statistical 
procedures used here are discussed by Woolf (1955). Some 
refinements have been added by Haldane (1956); but they do 
not greatly change the values given here. 

We should emphasise that any numerical estimates of 
the increased risk is subject to many uncertainties. Part 
of the uncertainty is due to the small sample size and is 
reflected in the wide confidence limits, from 2:0 to 8-9, 
But in addition there are the possible sources of uncon- 
trollable bias, that render any such retrospective and 
anamnestic study somewhat uncertain. We have made no 
attempt to estimate the dosage, in view of the tremendous 
variation in ovarian exposure from various treatments 
(Sonnenblick 1959). 

Summary 

A retrospective study showed that a substantial propor- 
tion of the mothers of mongoloid children had been 
irradiated. This finding, however, should be accepted 
with caution until it can be confirmed by other evidence. 


We are indebted to Prof. James F. Crow for statistical analysis 
of the data and for his help in preparing this paper, and to the many 
families without whose cooperation this study would not have been 
possible. 

REFERENCES 


Conen, P. (1960) Personal communication. 

Cornfield, J. tay nat. Cancer Inst. 11, 1269. 

Haldane, J. B. S. (1956) Ann. hum. Genet. 20, 309. 

Mavor, J. W. (1924) 7. exp. Zool. 39, 381. 

Patterson, J. T., Brewster, W., Winchester, A. M. (1932) ¥. Hered. 23, 325. 
Sonnenblick, B. P. (1959) Protection in Diagnostic Radiology. New Bruns- 


wick, N.J. 
Woolf, B. (1955) Ann. hum. Genet. 19, 251. 


HASHIMOTO’S DISEASE 
IN UNIOVULAR TWINS 


W. J. IRVINE 
M.B., B.Sc. Edin., M.R.C.P.E. 
LATE RESEARCH FELLOW, DEPARTMENT OF THERAPEUTICS* 
A. G. MACGREGOR 
M.D., B.Sc. Glasg., F.R.C.P.E., M.R.C.P. 
LATE SENIOR LECTURER IN THERAPEUTICSt 
A. E. STUART 
M.B. Glasg., Ph.D. Edin., M.R.C.P.E. 
LECTURER IN PATHOLOGY 
UNIVERSITY OF EDINBURGH 
G. H. HALL 
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THERE is increasing evidence that an autoimmune 
process is zxtiologically related to the pathogenesis of 
Hashimoto’s disease (lymphadenoid goitre), and the work 
of Sir Macfarlane Burnet (1959a) on antibody formation 
inevitably poses the question of whether there are any 
genetically determined factors in the genesis of the disease. 

A definite genetic basis for the inheritance of toxic 
diffuse goitre has been established (Martin and Fisher 
1945), and similarly it has been shown that the various 
enzymic defects responsible for different forms of sporadic 
goitrous cretinism are also genetically determined (McGirr 
1960). 

No definite genetic predisposition to Hashimoto’s 
disease has as yet been proved, although Dunning (1959) 
reported three cases of Hashimoto’s disease in one family; 
Hall et al. (1960) found thyroid autoantibodies in twenty- 
two out of thirty-nine siblings of patients with auto- 
* Now medical registrar, Edinburgh Royal Infirmary. 


+ Present address: Department of Materia Medica and Therapeutics, 
University of Aberdeen. 
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immune thyroid disease, and Roitt and Doniach (1961) 
found circulating antibodies in 30% of the apparently 
normal relatives of patients with Hashimoto’s disease, 
and in 91% of the relatives who themselves were found 
to have thyroid disease. 

Burnet (1959b) has suggested that the capacity of an 
individual to produce a given antibody is a genetically 
determined quality of certain clones of reticuloendothelial 
cells, which respond to contact with their appropriate 
antigen by the formation of antibody. This theory of 
antibody formation also implies frequent somatic muta- 
tions among the precursors of the cells that form anti- 
bodies, and Burnet has shown that these primitive cells 
are suppressed by contact with the appropriate antigen. 
It is suggested that somatic mutations may result in the 
development of abnormal clones which produce anti- 
bodies to normal tissue constituents. Burnet’s theory 
would therefore provide a possible explanation of the 
pathogenesis of those diseases thought to be due to 
autoimmune mechanisms. There is most evidence that 
an autoimmune mechanism might be etiologically 
concerned in certain blood-diseases, Hashimoto’s disease, 
and myxcedema. 

In this paper we report Hashimoto’s disease in both 
members of two pairs of uniovular twins, and this supports 
the proposition that the capacity to produce certain types 
of antibody may be genetically determined. It also lends 
some support to the suggestion that Hashimoto’s disease 
may be due to an abnormal antigen-antibody reaction. 


The First Pair of Twins 
THE FIRST CASE 

In September, 1956, when she was 48, this woman gave a 
history of having developed a thyroid swelling 3 years pre- 
viously, at the time of her menopause. She had few abnormal 
symptoms and showed no clinical evidence of toxicity or of 
hypothyroidism. She had a moderate-sized firm diffuse 
thyroid enlargement, the right side being involved more than 
the left. 

Clinically she was thought to have Hashimoto’s disease. Her 
liver-function tests showed a thymol-turbidity of 4 units, 
colloidal-gold 3 units, and serum-cholesterol 258 mg. per 
100 ml. Serum electrophoresis showed a total protein content 
of 6:2 g. per 100 ml., with albumin 3-2 g. and y globulin 
1:5 g. per 100 ml., the y globulin representing 25°, of the total 
protein content. A routine radioactive-iodine test showed a 
48-hour excretion of 42°,, with a T index of 6 (Fraser et al. 
1953). A needle-biopsy specimen showed the changes of éarly 
Hashimoto’s disease and it was decided to observe the natural 
history of the condition without treatment. 

The patient remained well and euthyroid, and her goitre did 
not alter in size or consistence. She had no relevant abnormal 
symptoms. 

Further Investigations 

In January, 1958, her clinical state was unaltered. Her 
serum-cholesterol was 246 mg. per 100 ml., and her protein- 
bound iodine (P.B.1.) 4-3 ug. per 100 ml. Zinc-turbidity was 
2 units, thymol-turbidity 8 units, and colloidal-gold 1 unit. 
Her y-globulin level represented 21°, of her total serum-protein 
content. A radioactive-iodine test showed a 4-hour uptake of 
15°,, and 48-hour uptake of 31°,. She had a 48-hour excretion 
of 47°,,, and a T index of 3. Her 48-hour protein-bound plasma- 
activity level was 0-13°,, per litre. 

Serological tests for thyroid antibodies showed a positive 
agar-gel diffusion test (A.D.T.) and a tanned-red-cell-agglutina- 
tion test (T.R.C.) positive to a titre of 1/80. These tests indicated 
the presence of antibody to thyroglobulin, and a_ positive 
complement-fixation test (C.F.T.) to a titre of 1/32 showed the 
presence of antibody to the microsomal fraction (Roitt and 
— 1958, Belyavin and Trotter 1959, Anderson et al. 

59). 





Fig. 1. 


Fig. 1—The first case, after biopsy and treatment of Hashimoto’s 
disease with thyroxine. 


Fig. 2. 


Fig. 2—The second case, 7 years after thyroidectomy for Hashimoto’s 
disease, and after the resultant hypothyroidism has been relieved 
by thyroxine. 


A specimen from an open biopsy of her thyroid gland (per- 
formed by Mr. K. Paterson Brown) confirmed the diagnosis of 
Hashimoto’s disease. 

Treatment 

The patient was subsequently treated with sodium thyroxine 
0:2 mg. daily, and her goitre disappeared (fig. 1). 

She had volunteered the information, in January, 1958, that 
her twin sister had had a thyroid operation in 1951, and had 
not been well since. Her sister (the second case) then attended 
at the endocrine clinic, and she was found to be grossly 
hypothyroid. 

THE SECOND CASE 

The sister was first seen in the Edinburgh Royal Infirmary in 
June, 1950, at the age of 42, when she complained of a swelling 
in her neck. This, she felt, spoilt her appearance but otherwise 
caused no anxiety. It had been developing over the previous 
3 years, and was of soft consistence and considerable size, 
affecting the right side more than the left. The condition was 
thought to be a nodular goitre, and partial thyroidectomy was 
performed by Mr. Paterson Brown in May, 1951. The 
histological appearances were those of Hashimoto’s disease. 
The patient became mildly hypothyroid in October, and she 
was given thyroid tablets, gr. 1 daily. During 1952 she 
developed menorrhagia, which was possibly due to hypo- 
thyroidism; but she had a hysterectomy elsewhere, stopped 
taking her thyroid, and did not come again to hospital. 

When we saw her in March, 1958, she was obviously hypo- 
thyroid, showing most of the clinical features of this state. She 
had not put on weight, and was in fact 7 lb. lighter than in 
1952, but she had become forgetful, tired, constipated, and 
very sensitive to cold. 

Investigation showed a serum-cholesterol of 484 mg. per 
100 ml., and a P.B.I. of 1-3 ug. per 100 ml. The colloidal-gold 
test was negative, zinc-turbidity 4 units, and thymol-turbidity 
5 units. Her serum-y-globulin at 1:2 g. per 100 mi. was 19% 
of her total serum-protein. Her 48-hour radioactive-iodine 
uptake was about 11%. Serological tests showed a positive 
A.D.T., a positive T.R.C. test to a titre of 1/20,000, and a positive 
C.F.T. to a titre of 1/10 (using 3 M.H.D. of complement). 

She was subsequently treated with sodium thyroxine 0-2 mg. 
daily, to which she made an excellent response, with dis- 
appearance of the hypothyroidism clinically, and return to 
normal of her serum-cholesterol and P.B.1. levels. Her physical 
appearance (fig. 2) became virtually identical with that of her 
twin sister. 

HISTOLOGY 

Review of the histological findings in these first two patients 

(considering the open biopsy specimen in 1958 for the first case 
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and the 1951 specimen for the second case, showed that in 
each there were numerous lymphoid follicles and diffuse round- 
cell infiltration, the round cells being both lymphocytes and 
plasma cells. The thyroid follicles were small, and the epi- 
thelium was usually cuboidal. Their cytoplasm was strongly 
eosinophilic and finely granular. A small number of giant cells 
could be seen within the lumen of some follicles. Silver 
impregnation demonstrated in both cases widespread fragmen- 
tation of the follicular basement membrane—a finding charac- 
teristic of autoimmunising thyroiditis (Stuart and Allan 1958). 
Fibrosis was not conspicuous in either, but it was demonstrable 
in the second case. 
EVIDENCE FOR UNIOVULAR TWINNING 

According to the criteria of Newman (1942) the evidence for 
uniovular (“‘ identical ””) rather than binovular (“ dissimilar ”’) 
twinning is convincing. 

The patients are strikingly similar in general appearance, as 
shown in figs. 1 and 2. They have identical hair colour (natural 
blonde), texture, and form. They have the same grey-blue eye 
colour, and almost the same colour pattern in the iris. Both 
have very fair skin, and very similar facial complexion. Eye- 
lashes, eyebrows, lips, and ear shape are all remarkably alike. 
Their hands are similar in finger length and proportions, and 
their palmprints are similar; their fingerprints are distinct, but 
show some similarity. The blood-group patterns are as follows: 


ee ee... a ae b 

ase D type genot ua Lea Led Fya, 

se one +45 “ose = % 
CCDee CDe/(CDe MN + +++ —- —- —~ — + 


It can therefore be reasonably concluded that these twins are 
of the uniovular (identical) type, although cross skin grafts were 
not performed. 

The Second Pair of Twins 
THE THIRD CASE 

This patient was born prematurely in 1906, and weighed 
2+/2 Ib., but childhood and adolescence were normal. In 1954 
thyrotoxicosis was diagnosed and treated for 2 years with 
carbimazole, when she became myxcedematous. Treatment 
with the drug was then stopped, and her condition improved. 
In 1958 she was thought to have had a small cerebral thrombosis 
because she had headache, speech difficulty, and stiff cold limbs. 

She was first seen by Dr. A. J. Daly in August, 1960, when 
she complained of dizziness, ataxia, swollen ankles, and puffi- 
ness of her face. He found an enlarged thyroid gland and 
clinical myxcedema. Investigations showed a serum-cholesterol 
of 405 mg. per 100 ml., thymol-turbidity 7 units, and a strongly 
positive thymol-flocculation test. Serum electrophoresis 
showed a total protein content of 6-9 g. per 100 ml., with 
albumin 3-3 g., and y globulin 1:5 g. per 100 ml., the latter 
representing 22% of the total protein content. Serological tests 
showed a positive A.D.1., a positive T.R.C. to a titre of 1/1,000,000, 
and a strongly positive C.F.T. 

She was treated with sodium thyroxine in doses rising to 0-4 
mg. daily, and her symptoms improved greatly, her goitre 
became smaller, and her serum-cholesterol fell to 212 mg. per 
100 ml. in 3 months (fig. 3a). 

THE FOURTH CASE 

The twin sister of the third case weighed only 2 Ib. at birth, 

and was always the more delicate. In 1945 treatment was 
started with iron preparations for anemia, and in 1958 stilbces- 
trol was given for menopausal symptoms; 3 months later she 
developed a purpuric rash with bleeding from her gums. She 
had no splenomegaly, but she had severe thrombocytopenia, 
and a sternal-marrow puncture showed hypoplasia with absence 
of megakaryocytes. She was treated with prednisone for 
10 months, her platelet-count became normal, and she did not 
relapse when steroids were stopped. In June, 1960, she had a 
myocardial infarction, confirmed electrocardiographically, and 
thyroid enlargement was then noted. When seen later by Dr. 
Daly she still complained of angina, her face was puffy, and the 
supraclavicular tissues were full (fig. 3b). Her thyroid gland was 
palpable, with a nodule 1 in. in diameter in the left lobe. 

Investigations showed a serum-cholesterol of 310 mg. per 





Fig. 3—(a) The third case after treatment for 3 months with thy- 
roxine, and (b) the fourth case. 


100 ml., a thymol-turbidity test of 2 units, and a negative 
thymol-flocculation test. Serum electrophoresis showed a total 
protein content of 6-7 g. per 100 ml., with albumin 3-1 g. and 
globulin 1-5 g. per 100 ml., the latter representing 22% of the 
total protein content. 

Serological tests showed the presence of a clear line on the 
A.D.T., indicating a very strong non-precipitating antibody 
(Goudie et al. 1959). Her T.R.c. was positive to a titre of 
1/64,000, and she had a strongly positive C.F.T. 


EVIDENCE FOR HASHIMOTO’S DISEASE 

No histological proof of diagnosis is available for the third and 
fourth cases but the presence in both cases of thyroid enlarge- 
ment, of certain hypothyroidism in the third case and probable 
hypothyroidism in the fourth, of increased serum-cholesterol 
and y-globulin levels in both cases, and of positive flocculation 
tests in the third case makes the diagnosis probable. The 
additional evidence of the positive serological investigations in 
both patients makes it even more likely. 


EVIDENCE FOR UNIOVULAR TWINNING 

The patients are similar in appearance (fig. 3) and, like the 
first and second cases, have many common body characteristics. 
They have, so far as has been tested, identical blood-groups, 
both having the groups A,, CDe/cde, MM, P, Fy*, Kell 
negative. Their palmprints and fingerprints are roughly similar, 
but not identical—a finding quite consistent with uniovular 
twinning. 

Discussion 

Uniovular twinning is rare, and Hashimoto’s thyroiditis, 
although becoming more often diagnosed, cannot be 
considered a common disease. The probability of this 
condition arising in two pairs of uniovular twins by 
chance alone must therefore be remote, and such a 
coincidence may perhaps indicate some underlying factor 
common to both. 

Such a factor could, in this instance, be either hereditary 
or environmental, because both pairs of twins shared not 
only the same genotype and uterine environment but 
were also brought up in much the same environment 
until marriage. It has been suggested (Doniach et al. 
1960) that virus infections of the thyroid may be basically 
important in Hashimoto’s thyroiditis not only because of 
the extensive breakdown of thyroid acini, with release of 
potential autoantigens, but also because of a possible 
adjuvant effect attributed to viruses in the causation of 
autoallergic diseases (Waksman 1959). Although there 
is no clear history of such a viral infection in any of these 
four patients, this possibility cannot be entirely excluded. 

Although virus infections of the thyroid may perhaps 
be important in subacute (de Quervain’s) thyroiditis 
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(Eylan et al. 1957, Felix-Davies 1958), where there is 
pain and tenderness over the gland, their role in Hashi- 
moto’s thyroiditis is based on less certain evidence. 
Furthermore, the thyroid disorder appeared in our cases 
many years after the twins had ceased to share the same 
close environment. It seems likely therefore that the 
identical genetic constitution of the twins is significant. 

Hashimoto’s thyroiditis is one of the conditions in 
which an autoimmune mechanism may be etiologically 
important. The finding of Hashimoto’s thyroiditis and 
its accompanying abnormalities in uniovular twins there- 
fore indicates that some genetic factor, rather than a purely 
random one, is involved to some degree in establishing 
the conditions which predispose to the disease. In 
particular, this observation is not compatible with an 
explanation of autoimmunity in terms of a spontaneous 
somatic mutation, unless the likelihood of a subsequent 
somatic mutation were itself genetically determined. 

Perhaps our clinical observation can be best explained 
in terms of an inborn defect in the physiological balance 
which normally exists between the antibody-forming 
system and the tissues of the body; in other words, to 
a genetic defect in immunological homeostasis. The 
concept of immunological homeeostasis invokes a 
mechanism whereby the body becomes tolerant of its own 
tissues (Medawar 1961). Our clinical evidence suggests 
that the extent to which immunological homeostasis is 
achieved may be genetically determined. 

A defect in homeostasis present from the time of 
development of immunologically competent mesenchymia 
cells may be limited to an antigen-antibody reaction 
involving one particular body constituent or it may be 
more generalised, so that patients with Hashimoto’s 
thyroiditis may also have rheumatoid arthritis (Buchanan 
et al. 1961), Addison’s disease (Anderson et al. 1957), 
disseminated lupus erythematosus (White et al. 1961), 
hepatic cirrhosis (Luxton and Cooke 1956), or hemolytic 
anemia (Wasastjerna 1959). In one of our twins (the 
fourth case) thrombocytopenic purpura developed, and 
it responded to corticosteroids; Evans et al. (1951) 
described primary thrombocytopenic purpura associated 
with hemolytic anemia, and cytotoxic antibodies to 
platelets were demonstrated. 

The hypothesis of a genetically determined disorder of 
immunological physiology would explain our clinical 
observations better than any concept based on a purely 
chance phenomenon, such as a spontaneous somatic 
mutation. 


Summary 

Clinical, biochemical, and serological investigations 
have established the diagnosis of Hashimoto’s thyroiditis 
in both members of two pairs of uniovular twins. 

This observation is not compatible with the concept 
that autoimmunity arises from a spontaneous somatic 
mutation of precursors of immunologically competent 
cells, but rather with the view that autoimmunity is 
a genetically determined defect in the immunological 
homeeostatic mechanism which normally prevents the 
development of immunity to normal autologous tissue 
components. 

We are indebted to Dr. Anne Fulton for her help in investigating 
the first and second cases, and to Dr. A. J. Daly under whose care 
were the third and fourth cases; to Dr. W. S. Allan and Dr. R. B. 
Goudie for the serological tests; to Dr. R. A. Cumming for the 
detailed blood-grouping; and to Inspector J. G. Lonie, of the City 
of Edinburgh Police, for his interpretation of the palmprints and 
fingerprints. 


A. E. S. is in receipt of a research grant from the Secretary of State 
for Scotland, awarded through the Advisory Committee on Medical 
Research; and W. J. I. received a grant from the Medical Research 
Council. 
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CERTAIN conditions cause alveolar hypoventilation, in 
the absence of parenchyrnal lung-disease, by interfering 
with the bellows action of the thoracic cage. These are 
kyphoscoliosis (Bergofsky et al. 1959), muscular weakness 
(Feltman et al. 1952, Lukas and Plum 1952, Bashour et al. 
1955, Kilburn et al. 1959), obesity (Auchincloss et al. 1955, 
Sieker et al. 1955, Burwell et al. 1956, Carro]l 1956), 


disease of the respiratory centre (Newman et al. 1951, 
Ratto et al. 1955, Richter et al. 1957), and pleural disease 
(Feltman et al. 1952, Coates et al. 1958). Alveolar hypo- 
ventilation leads to arterial hypoxemia and hypercapnia. 

Pulmonary hypertension, with or without congestive 
heart-failure, has been reported in several cases with this 
1955, 


physiological disturbance (Auchincloss et al. 





Fig. 1—Chest radiograph. 





854 OCTOBER 14, 1961 


ORIGINAL ARTICLES 


THE LANCET 










































































eee 2 a eee ‘7 
I “aL V3 

L 4 q 4 4 a 
“T WF V5 


Fig. 2—Electrocardiogram. 


Bashour et al. 1955, Sieker et al. 1955, Bergofsky et al. 
1959, Hackney et al. 1959, Kilburn et al. 1959). In some 
cases with heart-failure, in which the pulmonary-artery 
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Top tracings : compare the levels of pulmonary arterial pressure at the two extremes of systemic 


arterial oxygen saturation during catheterisation. 


pressure was not measured, pulmonary hypertension has 
nevertheless been assumed (Feltman et al. 1952, Carroll 
1956). This pulmonary hypertension is presumed to have 
been caused primarily by hypoxemia. 

Although widely accepted, the concept that under- 
ventilation of otherwise normal lungs leads to hypoxic 
pulmonary hypertension, and so to cor pulmonale, has 
never been proved. Proof would be provided if correction 
of arterial hypoxemia abolished pulmonary hypertension 
in such patients. Where pulmonary hypertension has been 
found, and the effect of breathing high concentrations of 
oxygen has been reported, no such response was demon- 
strated. Pulmonary hypertension per se may have led to 
organic vascular changes in these cases, but the possibility 
of some associated intrinsic lung-disease cannot be denied 
on the evidence. 

We therefore describe a case of cardiac disease, associ- 
ated with alveolar hypoventilation in the absence of lung 
disease, in which pulmonary hypertension could be 
abolished by relieving arterial hypoxemia. 

Case-report 

A man of 35 was referred to the chest department of 
University College Hospital in May, 1960, because of a cough 
which followed a cold. He had had such coughs occasionally in 
the past. His exercise tolerance was normal, and he had been 
working as a warehouseman, carrying l-cwt. drums. He had 
had a head injury in childhood, with periodic severe headaches 
since. At the end of the war he was in the Army, and he was 
fit. Because a chest radiograph showed an enlarged heart (vide 
infra), he was admitted for investigation. 

He was obese, he weighed 16'/, stone, and he was 5 ft. 9 in. 
tall. His blood-pressure was 140/90 mm. Hg, and his pulse was 
normal. The jugular venous pressure was 5 cm. above the 
sternal angle. A left parasternal heave could be felt. A moder- 
ately loud pansystolic heart murmur, clearly waxing on 
inspiration, was to be heard at the lower left sternal edge. 
Auscultation of his lungs revealed no abnormality except 
occasional crepitations at both bases. There were no other 
abnormal physical signs. In the ward he fell asleep at any time 
of the day, and his neighbours complained that he snored all 
day and all night. 

Investigations 

The results were: hemoglobin 
110%, white blood-cells normal; urine 
(midstream) contained albumin 0:3 
parts per thousand, otherwise normal; 
plasma-electrolytes and blood-urea, 
normal. The chest X-ray (fig. 1) 
showed enlargement of the heart 
T (cardiothoracic ratio 18-5/29cm.). The 

NAW lung fields and vascular shadows were 
normal. The electrocardiogram (fig. 2) 
was interpreted as showing right 
ventricular hypertrophy. 

His resting ventilation of 5:2 litres 
per min. was strikingly periodic. The 
tidal volume varied from 100 to 
650 ml., and he had periods of apnoea 
lasting 5-10 seconds. His estimated 
alveolar ventilation was 3-4 litres per 
min. The mixed venous carbon- 
dioxide tension (pCO,) measured by 
the rebreathing method (Campbell 
and Howell 1960), was 60, 63-5, and 
62 mm. Hg on three separate occasions 
during the afternoon when the res- 
Piratory-function tests were done. 
His forced expiratory volume in one 
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Middle tracings show the effect of breathing 100% oxygen on the pulmonary arterial pressure. 

Bottom tracings: compare the pulmonary artery pressure at two levels of arterial oxygen 
saturation when the patient was sedated but awake. The periodic nature of the breathing is 
clearly shown. 


second (F.E.V.),.. was 2600 ml., and 
his forced vital capacity (F.v.Cc.) was 
3200 ml., with a ratio of 80%. His 
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diffusing capacity for carbon monoxide (dCO) was 12:6 ml. 
per min. per mm. Hg at rest, and 23-3 ml. on exertion. 

The patient was very apprehensive, and he had to be sedated 
for right-heart catherisation. He was given quinalbarbitone 
300 mg. by mouth and morphine 15 mg. by intramuscular 
injection an hour beforehand. While he was asleep his pul- 
monary capillary venous pressure was 4 mm. Hg (mean), and 
his pulmonary-artery pressure was 80/30 mm. Hg; the arterial 
oxygen saturation was 76°,. Later, when he was awake but 
drowsy and relaxed, the pulmonary-artery pressure had fallen 
to 56/26, and the saturation had risen to 85°... He was then 
given pure oxygen to breathe, and after 2 minutes the arterial 
oxygen saturation was 99°, and the pulmonary-artery pressure 
30/12. When he had breathed pure oxygen for 10 minutes, the 
pulmonary-artery pressure had fallen to 24/8 mm. Hg (fig. 3). 

After the injection of Coomassie blue into the right sub- 
clavian vein, an indicator-dilution curve was recorded, using an 
ear oximeter. This showed no evidence of a right-to-left shunt. 
No other abnormality was found at cardiac catheterisation. 

Unfortunately the patient is extremely frightened of us, and 
no further investigations have been possible. Despite frequent 
attempts to get him to attend as an outpatient, he has not been 
seen since last December when his clinical condition was 


unchanged. Discussion 


The clinical and radiographic findings, the normal 
F.E.V.,.9/F.V.C. ratio, and the normal dCO exclude 
emphysema or a diffusion abnormality. Because the 
saturation rose to normal after 2 minutes of breathing 
oxygen, the presence of direct arteriovenous channels in 
the lungs is excluded. Thus the raised pCO, and the 
calculated alveolar ventilation indicate hypoventilation 
without intrinsic lung-disease. The additional features of 
obesity, somnolence, and periodic breathing put the 
patient into the category of the so-called pickwickian 
syndrome (Sieker et al. 1955, Burwell et al. 1956). This 
means that he was subject to chronic hypoxia (though our 
direct evidence of this is limited to the sedated state). 
Hypoxia was shown to produce a considerable degree of 
pulmonary hypertension in this patient. The normal 
“ wedge ’’ pressure, and the restoration to normal of the 
pulmonary-artery pressure with oxygen, exclude a passive 
or vaso-occlusive element. Therefore we think that 
hypoxic pulmonary hypertension has caused right ventri- 
cular hypertrophy (shown by the parasternal lift and 
electrocardiographic pattern), and dilatation (shown by 
the chest X-ray), which resulted in tricuspid incompetence. 
No other cause for his heart-disease was found. 


Summary 
A case of heart-disease, associated with alveolar 
hypoventilation and normal lungs, is described. It 
demonstrates the part played by hypoxic pulmonary 
hypertension in linking the two, at a stage before organic 
pulmonary vascular disease has become significant. 


We should like to thank Dr. P. J. D. Heaf for permission to report 
this case. 
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RECOVERY FROM 
LETHAL IRRADIATION IN RATS 
AFTER INTRAVENOUS ADMINISTRATION 
OF ISOGENIC LYMPHOCYTES 


THE lymphocyte is known to be a cell of great immuno- 
logical versatility, but it is not yet generally regarded as 
a multipotent stem-cell giving rise to a myeloid or ery- 
throid series according to physiological demand. On the 
contrary, most observers have failed to demonstrate any 
such conversion of the lymphocyte, or indeed any protec- 
tion when it is given after irradiation.? 


Experiments are described here in which isogenic 
thoracic-duct lymphocytes prevented death and restored 
the bone-marrow and peripheral blood-picture of rats 
exposed to L.D.9, doses of irradiation. Under the conditions 
of this experiment the effectiveness of lymphocytes 
approached that of isogenic bone-marrow cells given in 
comparable doses. The availability of human lympho- 
cytes in large numbers, through supraclavicular cannula- 
tion of the thoracic duct, gives potential clinical importance 
to any demonstrable radioprotective property of lymph- 
cells, particularly for patients who require large doses of 
irradiation but whose bone-marrow has been rendered 
aplastic by treatment or disease. 


In an inbred rat strain (Wilkie hooded) which showed 
complete genetic uniformity to exchange skin-grafting, 
the L.D.9, level of irradiation was known to be 1000r. 
Isogenic bone-marrow cells in doses of 100-150 x 10° 
injected intravenously within twenty-four hours of 
irradiation resulted in a survival-rate of 54%. After a 
similar exposure to irradiation, isogenic lymphocytes 
given in comparable doses produced a survival-rate of 43%. 
All control animals died within two weeks of irradiation. 


MATERIALS AND METHODS 


The lymphocytes were obtained by a method modified from 
that described by Bollman et al.? and by Gowans.* The 


1. Cole, L. J. 7. Cell. comp. Physiol. 1957, 50, suppl. 1, p 

2. —— J. L., Cain, J. C., Grindlay, r H. F. Lab. ib. Med. 1948, 33, 
1349, 

3. Gowans, L. J. Brit. ¥. exp. Path. 1957, 38, 67. 
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Fig. 1—Rats in restraining cages showing collection of lymph in 
refrigerated and unrefrigerated test-tubes. 
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TABLE I—EFFECT OF ISOGENIC LYMPHOCYTES ON THE SURVIVAL OF RATS 
SUBJECTED TO L.D.9, IRRADIATION (1000r) 





Total number of 





Rat lymphocytes No. of injections Result 
given (x 10°) 

374 250 2 > 
375 200 2 

385 150 1 

386 150 1 

390 225 2 _ 
391 225 2 - 
392 225 2 + 
393 225 2 — 
398 225 1 _ 
399 225 1 _ 
400 150 1 — 
401 150 1 + 
420 120 1 

421 100 1 + 
465 100 1 - 
475 315 2 - 
476 190 3 _ 
477 210 2 - 
479 90 1 _ 
480 90 1 + 





+ Survival for 90 days or more (43%) 
— Death within 15 days (57°) : 
Note: 2 animals dying at time of injection are not included 


subdiaphragmatic portion of the thoracic duct is exposed 
through a left subcostal incision and by reflecting the stomach, 
spleen, and left kidney medially. The duct, which lies closely 
applied to the aorta, is cleared of fat and freed from the aorta at 
a point about 2 cm. above the level of the renal vein. A fine 
ligature-passing instrument‘ is used to encircle the duct. 
Within a few minutes of ligaturing the duct, the distal portion 
distends and becomes more easily identified and cleared of 
remaining fat. A second ligature is passed a few millimetres 
caudal to the first. 

The duct catheter is prepared from a 10-inch length of 
Portex nylon tubing (Portex no. 1, flexible), one end of which 
is shaped in an abrupt U-bend by heat moulding. The lumen 
of the catheter is filled with heparin-saline solution and the 
catheter is brought out through the tissues of the flank. The 
sharply bevelled end of the catheter is inserted caudally into the 
distended duct and secured by the second ligature. If necessary 
an additional anchoring stitch may be inserted into the dorsal 
muscles to hold the tubing in position for maximal lymph-flow. 

The rat is placed in a restraining cage with the catheter 
draining into a 30 ml. siliconed test-tube contained in a small 
vacuum flask half-filled with crushed ice (fig. 1). The collecting- 
tube contains 400 units of heparin in one millilitre of saline or 
T.c.199 (Glaxo). Lymph-cells collected in this way remain 
viable for at least twenty-four hours, as shown by motility 
studies or impermeability to lissamine-green dye. 

An overnight collection yields 15-25 ml. of lymph, containing 
10-30,000 lymphocytes per c.mm., of which 5% are large and 


TABLE II—SUMMARY OF RESULTS WITH ISOGENIC BONE-MARROW AND 
ISOGENIC LYMPHOCYTES 








- — Number Number % 
Post-irradiation treatment irradiated surviving survival 
Isogenic bone-marrow - 37 19 54 
Isogenic lymphocytes . . - 21 9 43 
Untreated a jue ea 30 0 0 





95%, small lymphocytes. The supernatant is removed by 
centrifuging for five minutes at 1000 r.p.m. The concentrated 
cell suspension of 100 to 300 x 10° cells in 1-2 ml. is rewarmed 
to 37°C and injected into the jugular or lateral tail vein within 
twenty-four hours of irradiation. More recently, the ankle vein 
has been found more satisfactory. A few animals were given 
one or two additional injections on subsequent days. 
Irradiation was delivered from a 230 kVp source at 15 mA. 
75 cm. target distance, 0-5 mm. Cu and 1-0 mm. AI filters, 
using a dose-rate of 60-6r per minute. Correction was made 
for back-scatter variation by using an 8-inch wood base and 
paraffin-block boundaries. The rats were irradiated in three- 


"4. Anderson, N. F. Lancet, 1961, i, 318. 


compartment ‘Perspex’ boxes rotated to give uniform 
exposure. 
RESULTS 

Of 88 rats irradiated, 21 were given isogenic lymphocytes 
obtained from young adult animals of the same inbred strain. 
Of these, 9 survived for three months or more (table 1). Of 
37 rats given isogenic bone-marrow, 19 survived. 30 rats 
irradiated without further treatment died within thirty days 
(table 11). In survivors peripheral blood-counts returned to 
normal within three weeks, and animals killed after three 
months showed bone-marrow appearances indistinguishable 
from normal (fig. 2). 

DISCUSSION 

In laboratory animals, collection of thoracic-duct 
lymph is tedious and the relatively few investigations of 
its capacity to restore depleted blood-forming tissues have 
been in some disagreement.' *-! Discrepancies of this 
kind should if possible be reconciled. It may well be that 


failure to demonstrate this potentiality in the lymphocyte 





Fig. 2—Appearance of bone-marrow 9 months after 1000r followed 
by isogenic lymphocytes. 


is due to purely technical causes. Among the more 
obvious of these is failure to maintain viability of the cell, 
inadequate cell dosage, use of donor animals insufficiently 
isogenic with the recipient, or use of cell sources which 
may not provide an active form of potential stem-cells 
(lymph-node tissue, thymocytes, peripheral blood lympho- 
cytes). It may be worth recalling that the early experi- 
ments with isogenic bone-marrow replacement therapy 
gave equivocal or negative results.!* 1° On the other 
hand, rodent spleen has long been recognised as possess- 
ing the capacity to bring about regeneration in irradiated 
bone-marrow," and Woodruff '> has used autogenous 
human spleen-cell suspensions in conjunction with 
tumour chemotherapy. 

The precise nature of the protection so afforded, and the 
way in which the hamopoietic recovery is brought about, 
is so far uncertain. There appeared to be a minimal 
number of cells (about 90 x 10°) required for protection, 
but multiple infusions increased rather than decreased the 


. Congdon, C. C., Uphoff, D., Lorenz, E. #. nat. Cancer Inst. 1952, 13, 73. 
. Salvidio, E., Oliva, L., Pierotti, P. Acta hemat. Basel, 1958, 19, 173. 
. Ambrus, C. M., Feltz, E. T., Byron, J. W. Proc. Amer. Ass. Cancer Res. 
1959, 3, 2. 
. Bond, V. P. quoted by Cronkite in Ciba Foundation Symposium on 
Hemopoiesis (edited by G. E. W. Wolstenholme and M. O’Connor); 
. 37, 1960. 
9. Mickfem, H. S., Ford, C. E. Transplant. Bull. 1960, 26, 436. 
10. Popp, R. A. Proc. Soc. exp. Biol., N.Y. 1960, 104, 722. 
. Yoffey, J. M. Quantitative Cellular Hematology. Springfield, Ill., 1961. 
12. Rekers, P. E., Coulter, M. P., Warren, S. L. Arch. Surg. 1950, 60, 635. 
13. Talbot, T. R., Pinzon, E. A. Milit. Surg. 1951, 108, 412. 
14. Jacobson, L. O., Simmons, E. L., Marks, E. K., Robson, M. J., Bethard, 
W. F., Gaston, E. O. #. Lab. clin. Med. 1950, 35, 746. 
15. Woodruff, M. F. A., Nolan, B. Lancet, 1961, ii, 689. 
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mortality. This may have been related to the repeated 
administration of ether necessary for jugular-vein injec- 
tions. Subsequently, injection into the ankle vein, 
not requiring anesthesia, has been used with better 
results. 

Clearly the mechanism by which lymphocytes influence 
radiation sequele differs from that of various protective 
chemicals which are mainly dose-reducing agents; but we 
do not yet know whether it differs from, or resembles, that 
afforded by the recolonising action of bone-marrow cells. 
That is to ask: does the lymphocyte restore or replace 
bone-marrow? Four possibilities exist: (1) the newly 
formed erythroid, lymphoid, and myeloid cells are derived 
from donor lymph-cells; (2) the donor lymph-cell acts 
merely as a stimulus to inactivated host stem-cells which 
then recover and repopulate the blood-forming tissues (the 
“mitotic adjuvant” action of Andreason '*); (3) the 
lymphocytes act in an entirely non-specific manner to 
prevent death by combating bacterial invasion; or (4) 
ionising radiation directly affects the ability of the lympho- 
cyte to act in any of these three ways. The non-specific 
protecting factor in cell-free deoxyribonucleic acid 1” may 
be discounted here, because lymphocytes disrupted by 
ultrasonic waves show no protective activity. 

The difficulties of establishing the proof of donor-cell 
conversion by the sex-chromatin method or by immuno- 
logical techniques in the rat are considerable. Cyto- 
genetical studies in which the dividing cell may be traced 
by a thymidine label are also hard to interpret, owing to 
the rapid dilution of the isotope to a background level of 
grain counts and by possible re-utilisation of the isotope 
released by dying cells. A more hopeful approach would 
be to repeat the experiment using mice in which one line 
of an inbred strain possesses a distinctive aberrant 
chromosome.'* For this purpose, techniques for the 
collection of lymph from the mouse are now being 
developed. 

No direct application of rodent experimental findings to 
man can ever be made—particularly here, because the 
boundaries between lymphoid and myeloid tissues are 
known to be less distinct in rodent than in man. But if 
any therapeutic activity can be shown to reside in human 
lymphocytes it will be an additional defence against the 
marrow aplasias, and one that may have certain advantages 
over bone-marrow in availability and procurement. 

SUMMARY 

Using an inbred strain of rats, possessing genetic 
uniformity to exchange skin-grafting, 88 animals were 
subjected to 1000r irradiation. 

All 30 untreated control animals died within thirty days. 
In 37 animals given 100-150 x 10® isogenic bone-marrow 
cells within twenty-four hours of irradiation the survival- 
rate was 54%. In 21 animals given comparable doses of 
isogenic thoracic-duct lymphocytes collected under 
refrigeration the, survival-rate was 43%. 

Further experiments are in progress to prove or dis- 
prove the presence of stem-cells or stem-cell precursors in 
viable thoracic-duct lymphocytes, using a biological 
marker method in the mouse. 


This work was carried out in the department of surgical science, 
University of Edinburgh, and I am grateful for the facillties afforded 
by Prof. M. F. A. Woodruff. 

E. J. DELORME 


Chester Beatty Research Institute, 
Fulham Road, London, S.W.3 M.D. Toronto, F.R.C.S.(C.) 


16, Andreason, al in The Kinetics of Cellular Proliferation (edited by F. 
Stohlman, J: New York, 1959. 

17, Ellinger, %J Bove Soc. exp. Biol. Med. 1956. 670. 

18. Ford, C. E,, Hamerton, J. L., Barnes, D. W. H., Loutit, J. P. Nature, 
Lond. 1956, 177, 452. 





HAMODIALYSIS 
BY PERCUTANEOUS CATHETERISATION 
OF THE FEMORAL ARTERY AND VEIN 
WITH REGIONAL HEPARINISATION 


THE prognosis of acute uremia seems to be better if 
patients are dialysed frequently,!* and intermittent 
dialyses in patients with chronic renal failure are also 
giving promising results. Some revision of the standard 
“cut down” procedure for the introduction of hemo- 
dialysis catheters is therefore necessary if enough vessels 
are to be available for repeated use. Scribner et al.® 
introduced a prosthetic arteriovenous fistula, which was 
left in the patient between dialyses and which could 
easily be connected to an artificial kidney when dialysis 
was required. We have devised an alternative procedure 
which does not necessitate a prosthetic attachment to the 
patient between dialyses. It can also be used for a single 
dialysis. Catheters are introduced into the femoral artery 
and vein by the percutaneous Seldinger technique,‘ and 
the same vessels may be used repeatedly. Regional 
heparinisation in hemodialysis has been reported from 
the United States °~’ but not in this country. We now 
use it routinely for all cases which require dialysis. 


TECHNIQUE 


Preparation of the Dialysis Catheters (fig. 1) 
Odman-Ledin ® plastic yellow tubing * (external diameter 
3-0 mm., internal diameter 1:6 mm.) is gently heated over the 


: 


re 


2 cm. 





Fig. 1—Odman-Ledin plastic tubing before and after making a 
dialysis catheter, with close-up of tip before and after drawing 
out on Seldinger wire. 


flame of a spirit lamp, and stretched on a thin Seldinger wire 
(diameter 0:91 mm.) to produce a tip with an internal diameter 
equal to that of the wire and an external diameter of 1:71 mm. 
Side ports are punctured in the tubing along its distal 6 cm., 
and the overall length of the tubing is cut to 40 cm. A plastic 
Luer connection is then cemented on to the proximal end of 
the catheter. The catheters may be sterilised by gamma 
radiation or chemically in chlorhexidine. 

Introduction and Removal of the Catheters (fig. 2) 

Under local anesthesia the femoral artery is punctured in 
the groin with a small-size Seldinger needle,‘ and a thin 
Seldinger wire (diameter 0:91 mm.) is introduced through it 
into the femoral artery. The needle is removed, and the 
dialysis catheter is passed over the wire into the artery. The 
wire is then removed, leaving the catheter ready to connect to 
the hemodialysis unit. Using the artery as a landmark, the 
femoral vein is then punctured and the procedure is repeated. 
With practice the catheters may be introduced into both the 

1. Parsons, F. M., Hobson, S. M., Blagg, C. R., McCracken, H. B. 

Lancet, 1961, + 129. 

. Scribner, B. H o Magid, GC. 5. ae, J. M. Clin. Res. 1960, 8, 136. 
. Scribner, B. H., Buri, R.,. Caner, J. 7. ae R., Burnell, J. M. 
Trans. Amer. Soc. artif. intern. Org. 


Seldinger, S.L. Acta radiol. Stoc hh. '1935,3 39, 308. 
Gordon, L. A., Richards, V., Perkins, H. A. New Engl. J. Med. 1956, 


Anderton, i. Kolff, W. J. Ann. Pia Mee Se 51, . 
: Darby. Sorensen, R. °° Brien » Teschan, 
Engl. ¥. ‘ited, 1960, 262, 6 
Odman, P. Acta radiol. Soak. 1956, 45, 1. 

Solna 3, Sweden. 
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artery and vein in 
less than 5 minutes 
without discomfort 
to the patient. Re- 
moval is achieved 
by rapidly with- 
drawing both 
catheters simul- 
taneously from the 
artery and vein, and 
immediately apply- 
ing manual pressure 
in the groin for at 
least 20 minutes. 
Adequate manual 
pressure is essential 
to prevent the de- 
velopmentof hema- 
tomata. 

Regional Heparin- 
isation (fig. 3) 

The principle of 
regional heparinisa- 
tion is to supply 
anticoagulated blood to the artificial kidney, whilst not inter- 
fering with the normal coagulation of blood in the patient. This 
has previously been done by using infusions of heparin and 
protamine sulphate. Hexadimethrine bromide (‘ Polybrene’, 
Abbott), a synthetic polymer of a quaternary ammonium salt, 
which has been shown to neutralise the anticoagulant effect of 
heparin,® has been used in place of protamine because fewer 
side-effects have been reported. Preliminary tests in vitro, 
using a modified thrombin clotting-time,’ suggested that 
1-8 mg. of hexadimethrine would neutralise 1-5 mg. (150 units) 
of heparin. 

Heparin (150 units per minute) has been found to produce 
adequate anticoagulation for flow-rates of blood up to 400 ml. 
per minute in a twin-coil ‘ Travenol ’ artificial kidney. Con- 
sequently 500 ml. of 5% dextrose is made up to contain 150 
units of heparin per ml., and another 500 ml. of 5% dextrose 
is made up to contain 1-8 mg. of hexadimethrine. per ml. 

The solutions of heparin and hexadimethrine are introduced 
into the dialysis circuit by a Sigma motor pump at a constant 
rate of 1 ml. per minute, with an accuracy of +5%. The 
heparin infusion is introduced into the inflow of the “‘ kidney ” 


9. Weiss, W. A., Gilman, J. S., Catenacci, A. J., Osterberg, A. E. 7. Amer. 
med. Ass. 1958, 166, 603. 





Fig. 2—Dialysis catheters inserted by the 
percutaneous technique into the femoral 
vein and artery. 





























Fig. 3—Schematic diagram of regional heparinisation (see text). 


by a Y junction with the arterial catheter, and the hexadi- 
methrine infusion is delivered via a similar junction into the 
venous return from the “‘ kidney”. The efficiency of regional 
heparinisation is checked by modified thrombin clotting-times, 
which take less than 3 minutes to determine and use only 1 ml. 
of blood. The thrombin clotting-time of the patients’ plasma 
before dialysis is first determined, and later the blood leaving 
the dialysis unit and the patient’s blood are checked at 


30-minute intervals. 
RESULTS 


This technique has been used fifteen times on ten 
patients with acute renal failure. Eight of these patients 
were jaundiced or had recently bled from the gastro- 
intestinal tract, yet bleeding did not occur during the 
period of dialysis. 

Thrombin clotting-times varied between 12 and 15 
seconds for the control plasma, and they rarely rose by 
more than 1-2 seconds during dialysis, whereas the 
thrombin clotting-time of plasma from the “ kidney ” 
always exceeded 75 seconds. No toxic side-effects were 
noted with hexadimethrine, and as much as 700 mg. has 
been used over a 7-hour period of dialysis. 

Illustrative Case History 

A 59-year-old man was admitted in a shocked dehydrated 
state after 36 hours of profuse diarrhoea with melzna stools, 
preceded by severe colicky abdominal pain. For a month he 
had noticed muscle pains, arthralgia, and Raynaud’s 
phenomenon. 

Rehydration was followed by persistent oliguria, and a 
percutaneous biopsy specimen of a kidney showed acute 
tubular necrosis and polyarteritis nodosa. The recent gastro- 
intestinal hemorrhage was attributed to a mesenteric infarction. 
He was dialysed four times using percutaneous catheterisation 
with regional heparinisation, and there was no further 
gastrointestinal hemorrhage. He recovered from his acute 
tubular necrosis after 26 days of oliguria, and he was later 
discharged from hospital. A second renal biopsy specimen 
showed healing of the acute tubular necrosis and persistence 
of glomerular changes associated with polyarteritis nodosa. 

COMMENT 

The ease and rapidity with which percutaneous 
catheterisation of the femoral vein and artery may be 
accomplished suggests that this technique may be princi- 
pally useful in patients with acute renal failure where 
repeated dialysis is required, and where the risk of 
infection may prejudice the use of the Scribner arterio- 
venous fistula.!° Furthermore, between dialyses the 
patient is not encumbered with an artificial prosthesis. 
The risk of hematomata developing after catheterisation 
by this technique is slight. This may be partly due to 
efficient and accurate puncturing of the vessels, and also 
to long-continued manual pressure after the catheters are 
removed. If manual pressure is not maintained for long 
enough, hematomata are likely to form. No evidence of 
permanent damage to the lining of the femoral vein or 
artery has been encountered even after four catheterisations 
of the same vessel. The short time (6 hours) during which 
the catheter remains in the vessel is probably responsible 
for the absence of intimal damage and thrombosis. 

Regional heparinisation has not proved difficult, and it 
adds little to the work of the dialysis team. Its advantages 
in reducing the complications from hemorrhage remain 
to be assessed. Since we have started using this technique, 
however, hemorrhage has not occurred during dialysis, 
and renal biopsies have been performed immediately 
before dialysis without complication. Hexadimethrine 
has proved an effective and safe neutraliser to heparin as 
an alternative to protamine sulphate. 

a 10. Chisholm, G. D. Brit. med. J. 1961, ii, 30. 
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SUMMARY 

A technique for percutaneous catheterisation of the 
femoral artery and vein, with regional heparinisation, is 
described. It has been used fifteen times in ten patients 
without complication. 

With practice, introduction of the catheters into the 
femoral artery and vein takes less than 5 minutes. Flow- 
rates of 400 ml. per minute may be obtained through 
these catheters, and they have been introduced on four 
occasions in one patient without hematomata formation. 

Regional heparinisation has added little extra work to 
the dialysis team; and, although its value in reducing 
hemorrhage has yet to be assessed, it has permitted renal 
biopsy to be performed immediately before dialysis 
without complication. 

We should like to thank Sister N. Mayer and her nurses for their 
skill in the management of these patients, and Messrs. G. D. 
Searle & Co. for financial assistance. Abbott Laboratories Ltd. 
supplied the ‘Polybrene’. 
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Reviews of Books 





Functions of the Blood 
Editors: R. G. MACFARLANE, M.A., M.D., F.R.S.; A. H. T. ROBB- 
SMITH, M.A., M.D., F.R.C.P. Oxford: Blackwell Scientific Publica- 
tions. 1961. Pp. 635. 120s. 

THIS book is a series of essays on some aspects of the func- 
tions of the blood in the widest sense. The editors wanted 
reviews of ideas, rather than dry summaries of undigested and 
disconnected facts. They invited 1 Dutch, 7 British, and 6 
American workers to contribute, and they have provided one 
chapter each themselves. The material is not limited to human 
physiology and pathology, and the comparative aspect is dealt 
with in most of the chapters. 

The main chapters are preceded by a learned and illuminat- 
ing account by Dr. Robb-Smith of the history of the growth 
of knowledge of the blood from Empedocles to the late Vic- 
torians. Dr. Macfarlane contributes a properly sceptical 
account of the reaction of the blood to injury—a valuable chap- 
ter with many stimulating ideas tentatively put forward (for 
example, that the various haemostatic mechanisms may not be 
integrated but may “ operate more or less in parallel and to 
some extent independently ”’). And he warns us that “ artificial 
systems composed of blood or tissue fragments re-combined in 
various ways in vitro may exhibit activities which are gratify- 
ingly dramatic, but possibly irrelevant to any physiological 
functions ” (for example, the changes in blood caused by contact 
with glass). The value of comparative studies is well shown 
in the fascinating clinico-zoological duet by H. Lehmann and 
R. G. Huntsman on Why are red cells the shape they are? O. P. 
Jones, of Buffalo, N.Y., shows that morphology is still very 
important; his chapter on the influence of disturbed metabolism 
on the morphology of blood cells is readable and informative, 
and it brings together the results of electron microscopy, histo- 
chemistry, and the older methods of study not yet bettered. 
He points out how much less rigid are our ideas on the separate- 
ness of the various cell types. H. R. Bierman reviews the 
mechanisms that work to keep the various blood-cells in their 
normal proportions; his chapter is more strictly factual than 
the others and makes heavy reading. Biochemists interested in 
blood will turn to the chapters on the evolution of oxygen 


transport by H. P. Wolvekamp and on the transport of fatty 
acids by D. S. Robinson. For immunologists, A. E. Mourant 
gives some interesting evidence and speculation about the sig- 
nificance of red-cell antigens; O. J. Plescia and M. Heidelberger 
deal with the now complicated subject of complement; and 
F. Haurowitz applies immuno-chemistry to a discussion of the 
role of the blood-plasma in bodily maintenance and repair. 
Comparative studies on the evolution of the leucocytes by Wil- 
liam Holmes and the evolution of the haemostatic mechanism 
by L. V. Heilbrunn present an unusual viewpoint. Knowledge 
of chemotaxis and phagocytosis is reviewed in a well-illustrated 
article by H. Harris of Oxford. 

This then is a new book, in every sense of the word, quite 
different from any current book on hematology. It shows how 
far hematology has changed from the time when it was a sub- 
division of clinical pathology. The physician has hardly any 
place in this collection of essays, though he will be interested 
in many of them. Macfarlane comments that “if one can 
follow the apparently direct logical line in medical research, 
one finds that the clinical problem becomes successively 
physiological, biochemical, biophysical, physical and finally 
metaphysical”. Almost every chapter of this book shows this 
progression. Anyone whose interest extends beyond the im- 
mediate problems of clinical medicine and pathology will find 
something rewarding in this unusual and imaginatively 
conceived book. 


The Medical Management of Acute Poisoning 
GORDON CUMMING, B.SC., PH.D., M.B., A.R.I.C., lecturer in 
medicine, University of Birmingham. London: Cassell. 1961. 
Pp. 128. 10s. 6d. 

DELIBERATELY avoiding the more usual way of presenting 
the diagnosis and treatment of poisoning, Dr. Cumming gives 
no classification or list of individual poisons, or their effects 
and their treatment, and no details are given of antidotes and 
lethal doses. Instead the book is intended to be read as a 
whole, and information on specific treatment must be sought 
elsewhere as occasion demands. This approach is interesting, 
and the contents are informative and well presented. Unfor- 
tunately, however, cases of acute poisoning come as emergencies 
when most doctors and casualty officers are much more likely 
to turn to a book in which they can easily and quickly find 
precisely what to do and how much of what to give to rescue 
the patient from an urgent situation; and it seems a pity that 
this book should remain so carefully academic with no con- 
cessions to immediate practical help. To be sure, any doctor 
who has learned and digested its contents will be excellently 
equipped mentally to tackle the treatment of acute poisoning 
on general lines, but most doctors so seldom meet acute 
poisoning that the need for deep knowledge about the subject 
must seem too small to warrant the study of even so readable 
a book as this one. Nevertheless time spent with it would be 
by no means wasted, and senior medical students will learn 
here many useful basic principles of medicine and pharmaco- 
logy. The author has clearly given his subject careful thought; 
but perhaps he will ponder a little more on his suggestion that 
the problem of poisoning from accidental gas leaks would be 
solved by making domestic coal gas auto-inflammable with 
air, for people might yet perish from monoxide poisoning in 
the ensuing conflagration. 


Aerospace Medicine 
Editor: Major-General Harry G. ARMSTRONG, U.S.A.F. (retd.), 
formerly Surgeon General, United States Air Force. London: 
Bailli¢re, Tindall, & Cox. 1961. Pp. 633. 144s. 

WHEN H. G. Armstrong’s book The Principles and Practice of 
Aviation Medicine appeared in 1939, it was the first compre- 
hensive account of a new field in which physiologist, physician, 
psychologist, and engineer were combining to promote safety 
in flight. Aerospace Medicine is the successor, and the editor 
says in a preface that it “is the only complete treatise in 
existence on that subject at the present time’. The book is 
intended to serve not only those engaged in aviation medicine 
but also doctors and dentists who might come into infrequent, 
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but none the less important, contact with problems of flying— 
for example, when examining an aircrew candidate, or assessing 
the fitness of an invalid for transport by air. It is, therefore, 
much more clinical than other recent books with similar titles. 

There are accounts of the general and special physical 
examinations ; psychological selection methods ; the ophthalmic, 
otorhinological, cardiological, neuropsychiatric, and dental 
problems which may arise in those who fly; motion sickness 
and its treatment; the opportunities and the limitations of 
aeromedical evacuation; aviation toxicology; and the public- 
health aspects of aviation practice. But since the book is also 
intended as a reference for those more intimately engaged in the 
subject, there is a full measure of the more esoteric detail 
concerning high-altitude flight, oxygen systems, pressure 
cabins and suits, decompression, disorientation and accelera- 
tion, noise and temperature effects, problems and methods of 
escape, and the factors at work in accidents to aircraft. 

Space medicine, though it figures equally with “aero” 
in the title, comes in for “‘ honourable mention ”’, as it were, 
towards the end of the book: and it seems that the editor has 
adjusted the balance well, because, for the immediate future, 
this will be the province of the very few and is, therefore, of 
less importance, though not of less interest, for the practical 
man. No doubt the balance will be changed as the years pass. 

The authors are distinguished, the book is well written and 
well produced, and the editor’s claim of completeness seems a 
fair one. He and the publishers are to be congratulated on 
producing a fine book. 


The Encyclopedia of Sex Behaviour 
Editors: ALBERT ELLIS, PH.D., ALBERT ABARBANEL, PH.D. 
London: William Heinemann. 1961. Vol. 1. Pp. 574. Vol. 11. 
Pp. 485. 155s. 

THis is a useful but expensive reference book which attempts 
to cover at a scientific level all the fields in which human 
sexual behaviour falls—clinical, anthropological, social, and 
general, including art. The 98 contributions are strikingly 
unequal—most are passable summaries of their topic, many are 
primarily argumentative, some are less than adequate as review 
articles at the level they are attempting, while a few are excellent. 
One or two contributors show little acquaintance with publica- 
tions other than textbooks, and try to add weight to generalities 
by italicising them: on the other hand, the articles on sexual 
behaviour in contemporary societies contain data from unpub- 
lished survey studies, which, though small, are very well worth 
having. The chief merit of the whole production is that 
almost all the contributors show a much broader awareness of 
the scope of their subject than did the “‘ sexologists ” of only 
a few years ago. The fact that they draw on biology, anthro- 
pology, and psychoanalysis almost equally in interpreting 
human behaviour is a measure of how much we have progressed 
here, in attitude if not in knowledge. The main object of most 
of the contributors seems to be to spread this kind of approach 
more widely; and, where they succeed, they will earn gratitude 
from many patients whose physicians are still in need of this 
kind of education. 


The Cardiac Arrhythmias 
A Guide for the General Practitioner. BRENDAN PHIBBS, M.D., 
Casper Clinic, Casper, Wyoming. St. Louis: C. V. Mosby. 
London: Henry Kimpton. 1961. Pp. 115. 56s. 

Tuis book deals concisely and clearly with the major forms of 
cardiac arrhythmia, indicating their physiological background 
and concentrating on their electrocardiographic diagnosis. The 
significance of each arrhythmia is then briefly discussed. 

Precise instructions on management are given, particularly 
in the section which deals with ventricular standstill and 
fibrillation; and the recently introduced technique of external 
cardiac massage is described. The diagrams are large, simple, 
and easy to understand. The cardiographic recordings are 
generally of high quality, and nearly all demonstrate quite clearly 
what they say they do. Fig. 25, purporting to show paroxysmal 
tachycardia, however, looks as though it might well be an 
example of atrial flutter with 2:1 block. The book has been 


very well produced—in fact, almost too lavishly for its content. 

The style is didactic. Remarks such as “ Read and re-read 
this section’, ‘‘ Master this section of the book completely 
before going any further’, and other exhortations often fol- 
lowed by exclamation marks may not be apt in a book addressed 
to university graduates. But the essence of the subject is clearly 
presented, though there is some inevitable oversimplification in 
places. 

Written and published in America, this book aims to instruct 
the American internist in practice, and it should succeed in this 
purpose. In this country it is less likely to find an audience, for 
there cannot be many general practitioners who are accustomed 
or wish to make their own electrocardiographic diagnoses and 
act upon them, and physicians might value a more advanced 
text. 


Current Trends in Scientific Research 
PIERRE AUGER, on behalf of the United Nations Organisation 
and UNgsco. Paris: UNEsco. London: H.M. Stationery Office. 
1961. Pp. 245. 33s. 

TuHIs book is a monument of learning and intelligence, and 
in these days of schizomathesis it is almost inconceivable that 
any one man could have written it. Having discussed the 
nature and varieties of research the author surveys what 
appear to him (and to many others too) the fields of 
investigation which are most profitable today. That profit 
may accrue to the investigators is incidental: his concern 
is the corpus of knowledge for its own sake and for the 
benefits which may result from its application. He begins with 
mathematics and goes on through the other fundamental 
sciences (63 pages). Then follow medicine (26 pages), food and 
agriculture (15 pages), fuel and power (28 pages), and industrial 
research (30 pages). The book ends with a chapter on the 
organisation of research and some thoughtful crystal-gazing. 
We can judge this book only by the section which concerns us 
most closely. Almost every line of medical investigation which 
is more than trivial receives mention, albeit sometimes in less 
than a sentence. It is written in prose which remains lucid 
and elegant even in translation: there are few references and 
no pictures. 


Progress in Clinical Surgery 
Series 11. Editor: RopNEY SMITH, M.S., F.R.C.S., surgeon, St. 
George’s Hospital, London. London: J. & A. Churchill. 1961. 
Pp. 327. 50s. 

CHOOSING 22 subjects for this volume, Mr. Rodney Smith 
has himself written chapters on hepatectomy and progress in 
pancreatic surgery, and many other well-known surgeons and 
physicians have contributed authoritative articles. Most of 
them deal with matters that concern the general surgeon, but 
there are also valuable reviews of progress in more specialised 
branches. All are easily read, instructive, and helpful; and 
many rather difficult and confused subjects are clarified by lucid 
analysis. There are chapters on selected subjects connected with 
endocrine, alimentary, biliary, pediatric, cardiac, vascular, 
neurological, and urological surgery. The preface says the book 
is designed for the postgraduate student and the younger sur- 
geon, and these readers will certainly find here a remarkable 
amount of valuable teaching. But the preface is too modest: 
all surgeons, even the most experienced, will find this book 
readable and well worth reading. 


The Chromosomes (5th ed. London: Methuen. New 
York: John Wiley. Pp. 188. 15s.).—Methuen’s Monographs 
seem all to be admirably lucid, compact, reliable, and up-to- 
date reviews: several of them at least are widely accepted as 
the best available short accounts of their topics. The Chromo- 
somes by Prof. M. J. D. White is an excellent example. It is 
disappointingly brief on the new work on man (and in at least 
one point, on the nucleolar chromosomes, already proved 
almost certainly wrong) but this is perhaps a useful restorer of 
proportion. As a clear summary of background information 
on the chromosomes as a general biological phenomenon a 
better book than this is very hard to find. 
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Deliberate Emergencies 


SINCE 1958 the number of emergency admissions to 
the obstetrical beds of London hospitals has almost 
doubled. At first sight this sudden increase suggests 
a clinical crisis, but in fact most of these emergencies 
are deliberately created and have social rather than 
medical causes. Because of the shortage of maternity 
beds an unsatisfactory admission procedure is being 
widely used which might be expressly designed to offer 
the expectant mother anxiety and insecurity at the very 
moment when she needs reassurance and security. It 
usually follows one of two patterns: 

A woman is not booked for a maternity bed at all, 
though her home conditions are unsuitable for delivery. 
Instead she is told to wait until she goes into labour, 
and then to contact her doctor, who will visit her and 
arrange for her admission to some hospital somewhere 
through the Emergency Bed Service. 

The inevitable delay involved in this procedure is 
dangerous to both mother and child. Because of this, as 
well as for humanitarian reasons, many hospitals in the 
London area have introduced a system of “ provisional ” 
booking, which is also practised widely outside the 
E.B.S. area. Under this system, whether the patient gets 
a bed depends on whether the hospital has one available 
when she goes into labour. If not, she is sent out on 
arrival to another hospital as an “‘ emergency”. If this 
system were not practised in the London area, the 
number of recorded emergency admissions to obstetrical 
beds would have increased even more than it has. 

This method of admission has been sharply and 
repeatedly criticised both in official reports and in the 
columns of medical journals, including our own,! by 
family doctors,? the E.B.S. itself,? and the Ministry of 
Health. Even more recently an obstetrician at a 
London teaching hospital has pungently described ° it as 
a “ glaring abuse of the original purpose of the E.B.S.”’. 
It may seem strange that so few mothers have pro- 
tested and that the situation has attracted so little notice 
in the lay Press. But the explanation is simple. Because 
of the acute shortage of beds, women are closely screened 
before they are booked. But once it has been decided 
that a woman needs a hospital bed, it becomes a matter 
of “ first come, first served”. Those who book late 
do not get a bed, even though their need is even greater 
than that of those who booked early. Those who book 
late are often immigrants, unmarried mothers who come 
to London late in pregnancy for the sake of anonymity, 
or the dim and the feckless. They tend to be inarticulate, 
d, Lancet, 1959, ii, 392... °° 
. Brit. med. F. 1959, ii, suppl. p. 151. 

. Abercrombie, G. F. Lancet, 1959, ii, 398. 


Rep. Minist. Hith, Lond. 1959, part 11, p. 156. 
. Fraser, D. B. St. Bart’s Hosp. F. August, 1961, p. 180. 
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and are unlikely to write to the newspapers or other- 
wise to complain publicly. Unfortunately these are the 
very groups in which perinatal mortality also tends to be 
high, and in which mothers and babies are both in need 
of special care. 

To meet this unhappy situation hospitals often 
increase their bookings beyond the limits of safety. 
The system of E.B.S. booking is only one example of a 
dangerous compromise. Another is the system of dis- 
charging lying-in mothers to make way for emergencies. 
Many people’s homes are inadequate for lying-in. 
Except in a few areas, there is no district maternity 
service organised to nurse them in their own homes, 
and most home-help services are woefully inadequate. 
Many obstetricians feel that early discharge without 
adequate provision for the patient’s care at home is 
leading to a good deal of ill-health among women, and 
some refuse to discharge a patient if no midwife or 
domestic help is available. Nor is it as simple as it 
looks to increase the turnover of an obstetric unit. 
Women in labour need more attention than those who 
are lying-in, and few units have staff to cope with many 
women in labour simultaneously. 

It may be that the only way to deal with the situation 
is to regard it as a state of emergency such as existed 
at the beginning of the last war. And it is an emergency, 
as serious as when expectant mothers were evacuated to 
E.M.S. maternity hospitals. In the London area we need 
200-300 beds instantly, along with midwives to staff 
them. The ten-year plans of the regional boards are now 
being considered by the Ministry of Health, but build- 
ing must be speeded up if we are to deal with present 
overcrowding, let alone prepare to cope with the post- 
war bulge in the birth-rate, which will begin to make 
itself felt in a few years. 

In any short-term plans it might be best to con- 
centrate on teaching hospitals, especially those with 
both medical students and pupil-midwives. Hitherto, 
maternity units in these hospitals have been kept small, 
but the time may have come for a change of policy. They 
are usually more adequately staffed than other hospitals, 
and some would allow of expansion within their existing 
buildings, as has, for instance, been done at St. Bartholo- 
mew’s Hospital, where the number of beds has been 
increased from 40 to 46.° In other hospitals it would be 
necessary to put up new buildings, and this is already 
being done in some. Another possibility is to establish 
two emergency units in North and South London, with 
about 75 beds each in some disused hospital or institu- 
tion. In addition old houses could be converted, staffed 
by midwives, supervised either by general practitioners 
or by hospitals, and used for normal deliveries. 

The pay of midwives could be immediately increased 
to a level that would induce more to continue to practise 
after qualifying. If all midwives who qualified could be 
persuaded to stay in the service for only one year, the 
shortage would be largely relieved. Staffing allocations 
could be brought in to line with the increased turnover 
in the maternity hospitals. At present many midwives 
are overworked, even when the hospital has its full 
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complement of staff. This could be remedied if, for 
instance, all babies were counted as patients for staff 
allocation purposes. More could be done to encourage 
married women to return to midwifery as part-time 
staff in the hospitals, or as domiciliary nurses to look 
after mothers who had been discharged early from 
hospital. This job would be particularly suitable 
for married midwives who like district work, but 
whose home commitments do not allow them to work 
full-time. 

All these things need to be tackled mow and not in a 
few years’ time. Increasingly, those who work in the 
maternity service are coming to mistrust the present 
dangerous compromises. Overbooking beds and over- 
working midwives have led to justified, but ill-aimed, 
complaints and have partially concealed the shortage of 
beds and midwives which is the true cause of most of the 
service’s difficulties. 


Pyrexia of Unknown Origin 

THE differential diagnosis of continued pyrexia has 
been much discussed ever since the thermometer was 
first applied to clinical practice about a century ago. 
From 1952 to 1957 PETERSDORF and BEESON,! at Yale, 
noted cases of unexplained fever in adults that fulfilled 
certain criteria, and then followed the patients to find 
out what diagnosis was made and what ultimately 
happened to them. For inclusion in the series the illness 
must have lasted for more than three weeks, so that the 
usual acute fevers were eliminated. Moreover the 
temperature must have been higher than 101°F several 
times, so that persons with “ habitual hyperthermia ” ? 
were excluded. And cases were included only if the 
diagnosis remained uncertain after a week of hospital 
investigation, when all the routine tests applied in 
febrile illnesses had been completed. It is a tribute to the 
clinical acumen and perseverance of the physicians that 
of the 100 cases satisfying these criteria only 7 remained 
undiagnosed when the survey was closed. 


The results are instructive. Judging by this survey, 
even now tuberculosis is the commonest cause of 
“p.u.o. ” Infections were the cause of the continued 
pyrexia in 36 cases; tuberculosis accounted for 11 of 
these, and liver and bile-tract infections for 7. The 
second largest group was neoplastic diseases (19 cases). 
This group included leukemias and the reticuloses, such 
as Hodgkin’s disease, which together accounted for 8 of 
the total of 19. Collagen diseases were the cause in 13; 
6 were cases of rheumatic fever, 5 of systemic lupus 
erythematosus, and 2 were “ unclassified ”; no definite 
case of periarteritis nodosa was recorded. REIMANN’S 
** periodic disease ’ * was the diagnosis in 5 cases. The 
remaining 20 patients had a variety of diagnoses, and 3 
of these were deliberately faking the pyrexia. 


Commenting on these findings PETERSDORF and 
BEESON note the unexpected prominence of acute 


’Petersdorf, R. G., Beeson, 7. Medicine, fRoBibeers, 1961, 40, 1. 

2 Reimann, H. A. Amer. med. Ass. 1932, 99, 1860. 

>. “oa H. A. Medicine, Baltimore, 1951, 30, 219. See Lancet, 1951, 
ii, 


infection of the liver or biliary tract and the difficulty in 
diagnosing this condition. None of the patients had pain 
or tenderness in the right hypochondrium, and only 2 
had clinical jaundice; needle biopsy of the liver, carried 
out in 4 patients, showed at most some cholangitis. But 
the fever was exceptionally high (over 103°F), there was 
pronounced leucocytosis, and all the patients were over 
50 years old. The Yale workers therefore recomr:end 
that an exploratory laparotomy should always be con- 
sidered in cases of long-continued unexplained pyrexia, 
especially when the patient is a man over 50 years old. 
“ Failure to discover a curable disease such as empyema 
of the gall bladder is inexcusable ”, they say. Another 
difficult diagnosis was pyelonephritis: the 3 patients 
with this condition were all female; none had symptoms 
of cystitis; and pyuria was absent, intermittent, or 
scanty. Widespread carcinomatosis can be accompanied 
by a leukemoid reaction in the blood including eosino- 
philia; this should be remembered because nowadays 
continued pyrexia with eosinophilia is most likely to 
bring periarteritis nodosa to mind. Systemic lupus 
erythematosus did not cause much difficulty; the 
diagnosis was usually under consideration from the first 
and a positive L.E.-cell test was eventually obtained in 2 
of the 5 patients; in the other 3 the diagnosis was well 
substantiated on other grounds. 


Hypersensitivity states are often considered as a 
possible cause of P.u.o. Drugs used to treat infection 
may themselves cause sensitisation and pyrexia; 
ALEXANDER* names penicillin, sulphonamide, pro- 
pylthiouracil, iodides, and barbiturates as the commonest 
offenders. PETERSDORF and BEESON describe a case in 
which the pyrexia was eventually traced to the phenyl- 
hydantoin which was being administered on account of 
ill-defined seizures; when the drug was stopped the 
fever promptly subsided. They cite a case of protracted 
pyrexia associated with erythema multiforme, and this 
too can be caused by drugs. Granulomatous hepatitis 
is also included among the hypersensitivity states; each 
of 2 cases was diagnosed by liver biopsy. 


PETERSDORF and BEESON emphasise that most patients 
with undiagnosed protracted pyrexia “ are not suffering 
from unusual diseases; instead they exhibit atypical 
manifestations of common illnesses—tuberculosis, sepsis, 
cancer, blood dyscrasias, pulmonary emboli, rheumatic 
fever, etc.”” They admit that diagnosis was often delayed 
because available information was not properly used. 
Biopsy should be considered early, especially of lymph- 
glands and liver where these organs are enlarged. Even 
when the liver was not enlarged, biopsy proved of great 
value in the diagnosis of neoplasms, tuberculosis, 
sarcoidosis, and granulomatous hepatitis. The applica- 
tion of batteries of rcutine tests in conventional sequence 
often delays diagnosis, especially when the tests include 
radiography; it is important to devise a suitable plan 
of investigation for each patient individually. The 
Yale workers believe that in all patients with P.v.o. the 
quest for the cause “‘ should be a vigorous one, since in 


4. Alexander, H. L. Reactions with Drug Therapy, p. 49. Philadelphia, 
1955. 
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many instances the patient can be helped. In our group 
of cases nearly two-thirds of the patients recovered or 
improved or could be helped to ‘ live with ’ their diseases, 
because positive diagnosis had provided more accurate 
knowledge of the future course ”’. 


Early Treatment of Sinusitis 


THE paranasal sinuses share with the nasal cavity a 
common lining of ciliated respiratory epithelium. It is, 
therefore, to be expected that many inflammatory and 
allergic processes which primarily involve the nasal 
mucosa will also affect the sinuses. The first line of 
resistance to sinus infection is the epithelium. The 
cilia propel a blanket of mucus along the membrane to 
the ostium, and their surprisingly powerful action con- 
stitutes an efficient self-cleansing mechanism. The 
efficacy of the cilia is impaired by certain drugs, includ- 
ing strong concentrations of menthol. Infections cause 
damage to the mucosa; this is reversible at first, but 
protracted suppuration results in the thin ciliated 
epithelium being replaced by thick transitional or 
squamous epithelium. Once the mucosal integrity is 
lost, the sinus becomes much more liable to further 
infections. 

Several mechanical and anatomical factors affect the 
ventilation and free drainage through the ostia of the 
sinuses. The maxillary, frontal, anterior, and middle 
ethmoid sinuses all drain into the confined space of the 
hiatus semilunaris of the middle meatus of the nose. 
Mucosal hypertrophy, polypi, deformities of the nasal 
septum, and foreign bodies seriously interfere with 
drainage in this already crowded space. In the maxillary 
sinus, moreover, the ostium is at the top of the medial 
wall so that its cilia have to work against gravity; and 
the dental roots around its floor are a further source of 
infection. It is hardly surprising, therefore, that the 
maxillary sinus is more commonly infected than any 
other. The length of the frontonasal duct seems to be 
offset by its downward course; but the proximity of the 
ostium to the maxillary opening causes it to become 
obstructed readily; hence maxillary sinusitis is classically 
accompanied by frontal headache, even in the absence 
of frank infection of the frontal sinus. 


Chronic sinusitis remains a common cause of ill health 
and loss of work; and occasionally it gives rise to serious 
complications involving the orbit or brain. Chronic 
infections are usually a sequel to acute sinusitis, and 
early treatment should do much to reduce their incidence. 
The reasons why sinusitis has not shared the unlamented 
fate of acute mastoiditis are various. Perhaps the main 
one is that its manifestations are inconstant. In the early 
stages the local and general effects of a feverish cold or 
influenza commonly mask the sinus infection, or the 
headache is wrongly linked with the malaise and general 
disturbance. Later on, headache is often not prominent: 
most specialists find that, of patients with supposed 
“sinus ” headaches, no more than a tenth actually have 
sinusitis. Early diagnosis may thus be difficult; for it 
requires direct examination of the middle meatus of the 


nose, posterior rhinoscopy, and transillumination and 
usually radiography of the sinuses. Since most cases 
originate at the peak of the busy season in general 
practice it is not surprising that many escape detection 
for some time. 

Treatment in the early stages should be directed both 
to improving the general condition and locally to the 
nose. Antibiotics are generally useful both for the local 
infection and the accompanying toxic effects. Local 
heat and mildly medicated steam inhalations are indi- 
cated, together with other measures to promote drainage 


«and ventilation of the sinuses. Silver-proteinate nasal 


drops or, in severe cases, pledgets of cotton-wool 
moistened with cocaine and adrenaline are applied to the 
middle meatus to reduce the cedema and reopen the 
ostia. Local antibiotics have been shown to be useless. 
Decongestant nasal drops may be useful in mild cases, 
but as their effect wears off the mucusal congestion 
returns and often becomes worse than it was before. 
Prolonged use of drops then results in chronic nasal 
congestion similar to that in allergic rhinitis. Owing to 
the mucosal swelling no medicament ever reaches the 
sinuses through their ostia.? 

PRoETZ, of St. Louis,? found that weak ephedrine 
solutions could be introduced into the sinuses by inter- 
mittent suction, the ephedrine displacing the aspirated 
air. The suction also dislodges plugs of mucus from the 
sinus openings; and the cilia remove the sticky muco- 
purulent secretions more readily when these are diluted 
with the ephedrine. This displacement method can be 
applied to all the sinuses, and notably the ethmoids and 
sphenoids which are not readily reached by other non- 
surgical means. Proetz displacement therapy has 
become popular in the United States over the past 
twenty years or more. In Britain the treatment is used 
rather less, because its success depends on frequent 
applications and few patients can attend daily. Further- 
more, the mucosal changes must still be at the reversible 
stage: once the ciliary mechanism is lost, displacement 
irrigation fails. On the other hand, mild cases may be 
cured by one or two antrum washouts. In a recent 
series of 200 cases BIEDERMAN ‘ used a plastic squeeze 
bottle, made of a special highly elastic type of poly- 
ethylene, to introduce the medicament and produce 
suction. The patients were instructed in the technique 
of displacement, which they carried out at home every 
twelve hours. 

BIEDERMAN detected no complications after the 
instillation of various mixtures of vasoconstrictors, anti- 
biotics, and corticoids, and he concludes that in his 
series the method was satisfactory. There is undoubtedly 
a place for Proetz displacement therapy in the treatment 
of the milder or recurrent cases, and especially of 
low-grade sinus infections associated with bronchial 
asthma. This safe and simple treatment carried 
out at home seems well worth a trial in suitable 
patients. 

1, Proetz, A. W. Applied Physiol 
2. Proetz, A. W. Displacement Me 
St. Louis, 1946. 


3. Boies, L. R. Fundamentals of Otolaryngology. Philadelphia, 1954. 
4. Biederman, J. B. Ann. Otol., &c., St. Louis, 1961, 70, 367. 
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CARDIAC RESUSCITATION 

ANy doubts about the efficacy of closed-chest cardiac 
massage in producing an arterial pulse pressure sufficient 
to sustain life during a period of cardiac arrest 1 must be 
dispelled by the case reported on an earlier page of this 
issue by Dr. Nixon. Closed-chest cardiac massage, first 
described by Kouwenhoven et al.,? consists in rhythmic 
compression of the lower sternum with the patient supine. 
In the case of Dr. Nixon’s patient, asystolic cardiac arrest 
occurred suddenly during left-heart catheterisation; and, 
since an indwelling needle had already beén inserted into 
the brachial artery, a continuous record of the arterial- 
pulse pressure was obtained during closed-chest cardiac 
massage, which was begun immediately. The arterial 
tracing showed that pulse pressures of 100 mm. Hg or 
more were maintained at 80 to 90 strokes a minute for 
eighteen minutes, after which normal cardiac contractions 
returned. Although there were some signs of neurological 
damage immediately afterwards, these had all disappeared 
after ten days when the patient left hospital without any 
evident defect in intellect, memory, or personality. 

The introduction of closed-chest cardiac massage 
constitutes a major advance in the treatment of cardiac 
arrest, especially in medical (as opposed to surgical) cases. 
Not only does it shorten the time between the diagnosis of 
cardiac arrest and the start of treatment, since no instru- 
ments or preparation are needed before resuscitation is 
begun, but also it does not involve a lengthy surgical 
procedure which often can have only a remote chance of 
success where serious myocardial disease is present. The 
immediate institution of treatment lessens the likelihood 
of irreversible cerebral damage, which has sometimes 
caused death in patients whose hearts had been 
successfully resuscitated. Both cardiac standstill and 
ventricular fibrillation may be treated without opening the 
chest, fibrillation being terminated by means of an external 
cardiac defibrillator *; but this method introduces added 
risks, owing to the strength of the shock required, and 
hence it may be preferable to proceed to defibrillation of 
the exposed heart, as soon as electrocardiography has 
revealed the diagnosis during closed-chest cardiac massage. 

So simple and efficacious does this method of resuscita- 
tion seem to be that it has been suggested that first-aid 
workers, and indeed ordinary laymen, should be trained 
in its use, so that they may apply it without waiting for 
medical help. Recently, however, reports have come from 
centres where closed-chest cardiac massage has been 
widely used * * of serious complications that may some- 
times follow, especially where the operator is inexperi- 
enced. These include fractured ribs, hemopericardium, 
hzmothorax, marrow embolism, and laceration of the 
liver; but the frequency of these complications has been 
found to decrease with growing experience of the tech- 
nique, of which an important feature is that pressure 
should be applied only on the sternum. Since the layman 
or first-aid worker may sometimes have difficulty in 
distinguishing between cardiac arrest and a simple faint, 
especially under conditions of stress, it may be dangerous 
to encourage them to carry out this procedure as a 


1. Weale, F. E. et 1961, i, + 
2. Kouwenhoven, W. B., Ju de, J. R » Knickerbocker, G. G. ¥. Amer. med. 
Ass. 1960, 173, 1064. Jude, J. R. : Kouwenhoven, W. B., Knickerbocker, 
. G. am Surg. 1961, it 
3. Bey J alzman. ow, , = W. A., Friedlich, A. L. New 
F Mea: 1961, 265, i. 
4. nena, R. R. ibid. p. 82. 





routine first-aid manceuvre. Probably first-aid resuscita- 
tion, except in specially skilled hands, should be limited 
to raising the legs > and thumping the chest,® either of 
which harmless manceuvres sometimes restores normal 
heart-beats. 

Of the medical causes of cardiac arrest, cardiac infarc- 
tion in the younger age-groups is especially important; in 
such cases successful resuscitation with eventual return to 
active life has been reported by several workers.’ In this 
issue Dr. Julian reports the case of a patient, aged 40, 
with cardiac infarction in which cardiac arrest was success- 
fully treated by cardiac massage—in this instance through 
the open chest. This patient, who returned to professional 
work, was the only one to survive of five patients with 
infarction in whom cardiac arrest was treated by cardiac 
massage. Factors operating against success were delay in 
starting massage, inexperience of the operator, or faulty 
technique, such as trying to apply closed-chest massage 
with the patient lying on a soft bed. Nonetheless even the 
occasional success—and the proportion of successes must 
be even lower than reports would lead one to suppose, 
since there is always a tendency not to report failures— 
makes worth while the attempt to resuscitate a patient 
with cardiac infarction in whom cardiac arrest suddenly 
develops; and such successes underline the necessity for 


a well-rehearsed drill in the wards for dealing with this* 


emergency. 


INDUSTRY AND HEALTH 


OveER 190,000 accidents with 675 deaths occurred in 
factories in Great Britain in 1960 and were reported to 
the Factory Department of the Ministry of Labour. As the 
chief inspector stresses in his annual report,*® these figures 
represent a heavy toll of human and economic loss. For 
the second year in succession both the total number of 
accidents and the accident-rate rose. The total of 190,266 
was 9% above that for 1959, and is the highest for ten 
years. The increase in the fatal-accident rate was much 
less than for accidents generally; but in certain industries, 
notably construction (60 fatal accidents in a total of 3650), 
the proportion of fatal accidents remains very serious. 

An even more disturbing aspect of these figures is that 
accidents to women and young persons increased pro- 
portionately more than those to men. In manufacturing 
industries the accident-rate increased between 1959 and 
1960 by 4% in males, 9% in females, and 15% in young 
persons (17% in boys and 10% in girls). Part of this 
increase can be attributed to the increase in the numbers 
of employed persons in these groups. The chief 
inspector emphasises the need for careful and skilfully 
planned training which takes account of individual needs 
and capacities, in order to ensure that the new entrant 
learns to work in the way that is safest for himself and 
his fellows. 

The time taken to train skilled workers who enter as 
apprentices from school gives considerable opportunity 
to emphasise the importance of safety. But even in the 
more enlightened industrial organisations it is commonly 
left to chance whether an unskilled person on starting 
work receives any special training in safety precautions. 
A young person leaving school has been taught road- 
safety drill. If likewise the importance of industrial 


5. Woodward, W. W. Lancet, 1960, ii, 1120. 

6. Brandenbur h, J. T. F. Amer. med. Ass. 1959, 170, 1307. 

7. Walton, R. S. Brit. med. ¥. 1960, i, 155. 

8. Annual Report of the Chief Inspector of Factories, 1960. 
H.M. Stationery Office. Pp. 142. 7s. 
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safety were instilled during the last year at school, the 
industrial safety officer would then have become a 
familiar figure to all before they start work. 


As in the two preceding years a separate report on 
industrial health ® has been published at the same time. 
For the fourth year in succession no deaths were reported 
from lead poisoning. Of six cases of mercury poisoning, 
two (including one death) were reported from poisoning 
by organo-mercury compounds—the first such cases to 
be notified in Great Britain for some years. 

Five more cases of beryllium poisoning came to the 
notice of the inspectorate during 1960; and five cases of 
cadmium poisoning (including one death) were dis- 
covered. These and a number of other diseases are 
prescribed under the National Insurance (Industrial 
Injuries) Act, 1946, and since 1959 details of claims 
accepted under this Act have been notified to the medical 
inspectors in whose division the cases occurred. This 
arrangement provides medical inspectors with a wider 
knowledge of the incidence of industrial diseases over and 
above the fourteen diseases notifiable under the Factories 
Act, 1937. 


DIFFUSE PULMONARY FIBROSIS 


DIFFUSE interstitial pulmonary fibrosis is a baffling 
disease. Since 1944, when Hamman and Rich?° first 
described what now seems to have been an acute type of 
this condition, many workers have recorded their experi- 
ences of it,!11* but little progress has been made towards 
understanding its zxtiology.'® 

Recent contributions include those of Scadding,’ 
Nicholson,® and Read.'®1? Scadding, reviewing 26 cases, 
made a plea for the use of the purely descriptive, if 
rather cumbersome, title of chronic diffuse interstitial 
pulmonary fibrosis of undetermined etiology in prefer- 
ence to the more popular one of Hamman-Rich syndrome 
or disease; the latter title may erroneously imply that all 
cases are due to the same agent. Nicholson remarks that 
the clinical course varies widely; and when it is slow a 
mistaken diagnosis is especially likely. The chest radio- 
graph may be helpful, but the appearances also vary 
widely. Though the shadows are commonly streaky and 
linear, sometimes they are nodular; and Nicholson 2° 
reports an unpublished series of Livingstone, Jefferson, 
and Reid !® in which three-quarters of the chest radio- 
graphs showed fine mottling. 


Read ”° noted that in the diffuse pulmonary fibrosis of 
Hamman and Rich the essential lesion is diffuse thicken- 
ing of most or all alveolar walls throughout the lung, 
making the lung less distensible than normal and inter- 
fering with oxygen transfer across the alveolar capillary 
membrane. This process is not of course specific to this 
condition. Many possible etiological agents have been 
suggested. These have included chemical irritants, 
syphilis, interference by chemotherapy leading to incom- 


Annual Report of the Chief Inspector of Factories on Industrial Health, 
1960. Cmnd 1478. H.M. Stationery Office. Pp. 63. 3s. 6d. 

10. Hamman, L., Rich, A. R. Bull. Johns Hopk. Hosp. 1944, 74, 177. 

ll. Grant, I. W. B., Hillis, B. R., Davidson, J. Amer. Rev. Tuberc. 1956, 


» 485. 

12, Rubin, E. L., Lubliner, R. Medicine, Baltimore. 1957, 36, 397. 

13, Lancet, 1958, i, 730. 

14, Scadding, J. G. Brit. med. F. 1960, i, 443. 

15. Nicholson, H. in Progress in Clinical Medicine (edited by R. Daley and 
H. Miller); p. 207. London, 1961. 

16. Read, J. #7. Path. Bact. 1958, 76, 403. 

17, Read, J. Med. ¥. Aust. 1961, ii, 241. 

18, Nicholson, H. in Progress in Clinical Medicine (edited by R. Daley and 
H., Miller); p. 209. London, 1961. 

19. Livingstone, J. L., Jefferson, K., Reid, L. Unpublished. 

20. Read, J. Amer. Rev. Tuberc. 1958, 78, 353. 
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plete resolution of pneumonic exudate, viral infections, 
allergy, and collagen disorders. None of these has been 
established. Attention has become focused on the histo- 
logical changes; and lung biopsy promises to yield further 
information about the progressive changes. 

An attempt to reproduce the changes in animals was 
made by Read,!* who administered rabbit anti-rat-lung 
serum to rats by various routes and found that intra- 
tracheal, but not intravenous or intraperitoneal, adminis- 
tration led to distinctive lung changes which he described 
as pneumotoxic pneumonia. The lesions either resolved 
or proceeded to fibrosis of the alveolar septa. Read is 
cautious about inferring from these experiments that 
pulmonary fibrosis in man develops in the same sort of 
way. Impetus might be given to further such work 
if the clinical picture were to be correlated more exactly 
with radiographic, histological, and physiological changes. 
Meanwhile the condition remains ill understood and its 
treatment, even with corticosteroids, unsatisfactory. 


AGE AND EDUCATION 


AT school and elsewhere children are nearly always 
classified according to chronological age. This method, 
though it has the merit of simplicity, has drawbacks which 
are becoming increasingly evident. Dr. J. M. Tanner, 
who is widely known for his work on the physical growth 
and development of children, has written a book in which 
he discusses the educational implications of physical 
growth and development.' 

Tanner points out that children differ widely in many 
aspects of physical maturation—in height and weight, in 
the development of the nervous structures underlying the 
ability to walk or to control micturition, in the time at 
which their endocrine glands bring about the changes of 
adolescence, and probably in the development of the brain. 
There is reason to suppose that advancement in physical 
development (as represented by skeletal age) is signifi- 
cantly, though not closely, associated with advancement 
in mental ability. At present tests of intelligence fail to 
differentiate between advancement and actual ability. 

Most of the variations between children, says Tanner, 
are biological and hereditary in origin. Although low liv- 
ing standards and poor nutrition retard development, even 
if everybody lived under optimal conditions the normal 
range of physical development would probably be reduced 
by less than a year. No social steps could significantly 
reduce the range of individual differences in speed of 
physical maturation, even if this were desirable. It there- 
fore behoves us to fit our educational system, in theory and 
in practice, to these biological facts. 

A fast-maturing boy will have a somewhat greater 
chance of passing any age-bound examination than will a 
slow-maturing boy of the same chronological age, even if 
the examination tests abilities largely independent of 
social and emotional attitudes. If the examination is to be 
fair either developmental age should be estimated and this 
factor allowed for, or else (and this is more practicable) 
the late maturer should be given opportunities to catch up. 
** It is no good his increasing his intellectual capacity at a 
time when there is nobody there, so to speak, to see him. 
If the usual ’bus has left by the time he arrives, others 
should be following after.” 


1. Education and Physical Growth: Implications of the study of children’s 
growth for educational theory and practice. By J. M. TANNER, M.D. 
D.SC., reader in growth and development of children, Institute of Child 
Health, University of London. London. University of London Press. 
1961. Pp. 144. 12s. 6d. 
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Moreover, the needs and interests of a mature 14-year- 
old are totally different from those of an immature 14- 


year-old. Thus if homogeneity is advisable, it would be . 


better to classify children by intellectual or social age. 
Tanner believes that in physical education developmental 
homogeneity should certainly be the aim, because it is 
manifestly unfair to put prepubescent pupils in competi- 
tive games against postpubescents of the same age. At 
present, difficulties are experienced both by the late 
developer and the early one: both feel estranged from the 
general group of children. 

Tanner suggests that, regardless of age, children should 
be kept at school until puberty is completed, so that boys 
entering industry shall have their adult strength and 
endurance and shall be over most of the adolescent worries 
about physical development and sexual function. The 
best way of achieving this, he believes, would be to get rid 
of the idea of a school-leaving age as such. ‘* Such a 
static conception can never accommodate biological 
material; it needs to be replaced by a more dynamic and 
flexible system.” Such a system could be built if the 
barriers between school and industrial community were 
progressively removed, so that one child went to his 
apprenticeship and another to a new form. In both cases 
progress would depend not on chronological age but 
on physical development, emotional needs, manual 
capabilities, and intelligence. 

Doubtless, as Tanner himself recognises, such a system 
would require considerable economic reorganisation and 
would produce administrative difficulties; but at this 
time, when the question of the place of the individual in 
the community is causing so much concern, his proposals 
are especially interesting and valuable. 


INTRAMUSCULAR INJECTION 


Errors in intramuscular injection into the buttock 
may arise from faulty teaching, lack of knowledge, or 
slipshod practice. Zelman,! who questioned 108 nurses 
on the technique of gluteal injection, found that 8% of 
them reported the production of pain or numbness in 
the foot, presumably owing to injection in or near the 
sciatic nerve. Sometimes the patient has severe pain, 
occasionally after each injection, and this may be followed 
by foot-drop. Such cases are few in relation to the 
enormous number of gluteal injections, but they are 
serious as regards both morbidity and litigation. Less 
serious hazards include too superficial injection with 
leak-back of material into the subcutaneous tissue and 
consequent slow absorption, painful nodules, and sterile 
abscesses. The danger of accidental intravenous injection 
is well recognised. Needless damage can be prevented 
by careful attention to the site, depth, and speed of 
injection; the position of the patient and the state of 
muscular relaxation; and massage to disperse the material 
after injection. 

Zelman’s most important message concerns the site of 
injection. He points to the so-called ‘“‘ Swiss method ” 
of von Hochstetter,? by which the injection is made not 
in the upper outer quadrant of the posterior gluteal 
region but in the anterior or lateral site. The anterior- 
gluteal injection site is located in the angle between two 
fingers placed in the position of a “ V for victory” sign 
with the anterior finger tip on the anterior iliac spine 


1. Zelman, S. Amer. F. med. Sci. 1961, 241, 5 
2. von Hochstetter, A. Schweiz. Med. ache 1954, 84, 1226. 





and the posterior finger tip on the iliac crest, both fingers 
pointing upwards with the palm of the hand against the 
hip. This site provides thick muscle but relatively thin 
subcutaneous fat. There are no important nerves or 
blood-vessels, and deep protection is provided by the iliac 
bone. It can be used when the patient is lying on the back, 
and is claimed to be much less hazardous than the 
traditional posterior injection. 

Quite possibly this technique is already used in other 
countries besides Switzerland. Certainly it seems that 
another look at our methods of teaching and practising 
gluteal injection might not be untimely. 


SURGERY IN EMPHYSEMA 


THE decline in the need for surgical treatment in 
pulmonary tuberculosis has enabled thoracic surgeons to 
concentrate on other pulmonary conditions. While 
the results of surgical treatment for cancer of the lung 
continue to disappoint, those for some non-malignant 
conditions—notably localised pulmonary blebs or bulle— 
are more encouraging. 

It is often impossible to differentiate blebs, which are 
due to subpleural alveolar rupture with passage of air 
into the subpleural alveolar-tissue plane, from bulla, 
which result from rupture of attenuated alveoli into each 
other. Indeed, some deny the existence in man of sub- 
pleural blebs. The difference between the two, though of 
interest, may not be of great importance clinically. Both 
usually occur in lungs already damaged by generalised 
pulmonary emphysema, and removal sométimes proves 
of considerable benefit. 

To the work of Baldwin et al.,1 Dugan and Samson,’ 
and Belcher and Siddons,* a useful addition has been 
added by Spear et al.,4 who report their results in 14 
patients on whom operations were performed. 7 had 
unilateral and 7 bilateral disease associated with 
generalised pulmonary emphysema. Of the bilateral 
group, all but 1 (who died three years after the opera- 
tion) were much improved up to nine years after opera- 


tion. Of the unilateral group all were improved up to ten 


years after operation. 

It is clearly difficult to compare the results of any such 
surgical series since so much depends on the selection of 
cases for operation. Furthermore, some of the most 
gratifying results are in the most severely handicapped 
patients who live perilously near to the limit of their 
respiratory reserve, and in whom the removal of one bleb 
or bulla may afford for some years palliation quite 
sufficient to justify the risks of operation. 

Probably, with the increased information about regional 
ventilation and blood-flow through the lungs which is 
now obtainable by the use of radioactive-gas-uptake 
studies and by mass spectrometry, the surgical treatment 
of such patients will become more widespread—though 
it needs a bold physician to refer for operation patients, 
already breathless and often cyanosed, whose chest radio- 
graph shows generalised emphysema. Lung-function 
studies may be crucial in selecting patients for operation; 
without them it would seldom be wise to submit these 
patients to operation. 


1. Baldwin, E. de F., Harden, K. A. Greene, D. .G. Cournand, Re Richards, 
D. W. § Medicine, Baltimore, 1950, 29, 1 





‘ Dugan. +» Samson, P. C. #. thorac. Surg. 1950, 20, 729. 
" Belcher * ee H. M. Thorax, , 9, 3 
4. Spear, ughtry, D. C., Chesney, J. G., Marks, A. Amer. Rev. 
resp. Dis. Soen wea, 1 6. 
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THE CONTINUOUS-PROCESS DELIVERY 
SYSTEM 


JOHN FRANKENBERG 
M.R.C.S., M.R.C.O.G. 


CONSULTANT GYNA:COLOGIST, ST. LEONARD’S HOSPITAL, LONDON, N.1, 
AND SENIOR REGISTRAR IN OBSTETRICS AND GYNACOLOGY, 
HILLINGDON HOSPITAL, UXBRIDGE, MIDDLESEX 

THE Duchess of Kent Maternity Wing of Hillingdon 
Hospital was opened by the Duchess of Kent on July 5, 
1960. It is completely new, and comprises 104 beds, 20 
cots for premature babies, 6 delivery rooms, an operating- 
theatre, an antenatal clinic, and a teaching unit for pupil- 
midwives. This new building gave us an opportunity to 
incorporate a system for operating the delivery rooms 
which would reduce the amount of noise, mess, and 
hurried preparation to a minimum during the 3000 
deliveries anticipated each year. 

The woman in labour is admitted to a ground-floor 
admission room, where she is bathed and shaved, and has 
anenema. If labour is advancing she is taken to one of the 
6 progress rooms, each of which faces a delivery room. 
Progress rooms are identical with the single rooms that 
make up over a quarter of the wing bed-complement, but 
are provided with a built-in sphygmomanometer, piped 
oxygen, a Minnitt gas-and-air machine, and an armchair 
for the patient or her husband. The attendance of hus- 
bands is not discouraged. When the second stage of labour 
is imminent, the patient is taken (in her bed if necessary) 
across the corridor to the delivery room. 

Delivery rooms are in pairs, linked by a common sluice 
and a common service room. The sluice is closed by a 
door; but the service room opens directly into both 
delivery rooms. 

The delivery room (fig. 1) is well lit by large windows. Along 
one wall is the bedhead unit. This is a wooden shelved fitment 
with a central padded ‘ Vynide’ bedhead against which the 
delivery bed abuts. To the right of the patient is an illuminated 
compartment in which is piped oxygen and a sucker unit con- 
nected to central suction. The oxygen and suction are available 
for the patient or for the newborn child. Above the bedhead is a 
compartment for the built-in sphygmomanometer. A trichlor- 
ethylene inhaler, of one of the two approved types, is fixed here 
by its suction feet so that the mouthpiece and connecting tubing 
trail down on to the bed on the patient’s left side. 

A compartment on her left side contains the drugs needed 
during delivery, together with disposable syringes and needles. 













\ 3 
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Fig. 1—The delivery room, showing bedhead unit and wall-mounted 
cot unit. 
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On the floor, recessed into the bedhead, is a space for the Min- 
nitt machine. Another compartment contains spare bed-linen, 
nightgowns, and bedsocks. , 

The delivery bed is the Elliott bed, originally described by 
Malpas.' It has been modified by removing the metal bedhead 
so that the bed can fit close up to the padded built-in head. 

At four points round the bed there are removable metal 
spigots placed so that aluminium tables can be mounted on 
them (see fig. 1); the table top is at the same level as the mat- 
tress. Each table measures 18 in. x 12 in. and is flanged on 
three sides. The tables have been anodised and then painted 
with white enamel paint to give a glossy, smooth: and easily 
cleaned surface. The tables swivel on the mounting and can 
pivot from two positions. Any two tables give about the same 
working area as a single dressing trolley of conventional pattern. 
2 to the right of the patient are used for left lateral deliveries. 
For lithotomy deliveries 2 at the lower end of the divided table 
are used. Anesthetic instruments can be placed on the upper 
2 tables. 

The patient is placed on the delivery bed with her but- 
tocks resting on a Hillingdon sleeve of polyvinylchloride 
(fig. 2). This is'a square area surrounded by an inflatable 
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Fig. 2—The Hillingdon sleeve. 


rim; the area drains by a sleeve into a plastic bucket or 
into a polyethylene bag, so that almost all the fluid pro- 
duced by the patient or with which she is swabbed runs 
down into a receptacle and does not soak the bed or the 
floor. 


The Hillingdon Sleeve 

The polyvinylchloride is approximately 0-01 in. thick. The total 
length of the sleeve is 4 ft. 6 in. and the width 2 ft. The inflatable rim 
is 2 in. wide, and the area enclosed approximately 21 in. square. The 
square shape allows the patient to take up the left lateral position or 
the lithotomy position; and the rim fits between the iliac crest and the 
lower ribs, or under the hollow of the back. The rim is inflated by a 
simple pump as used for beach airbeds. In a delivery in which the 
materials are disposable, all the products except the baby and the 
placenta pass down the sleeve and into the disposable bags, and are 
not handled. In practice, over 90%, of the fluids produced pass into 
the sleeve and avoid soiling bed or floor. The sleeve is easily deflated 
and can then be slipped from under the patient and clear of the 
buttocks. 

The sleeve is washed in chlorhexidine-cetrimide solution, rinsed 
with warm tap-water, and dried in a current of warm air. 

Our sleeves show no signs of wear so far, though some of them have 
been used over 150 times. Occasional puncture by a needle during 
perineal suture can readily be repaired by sticking on patches of 
polyvinylchloride with ‘ Pliobond ’ adhesive. The price of the sleeves 
is about £3. 

The attendant then prepares her hands in the service 
room by washing with ‘ Phisohex’ supplied from an 
elbow-operated wall fitting. There is a washbasin at each 
end of the service room. Along the wall are fitted a series 


1. Malpas, P. Brit. med. ¥. 1955, ii, 1083. 
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Fig. 3—Lotion cupboards in corridor and operating-theatre. 


of sterile stack dispensers. They each contain one kind of 
item and are opened from below bya foot-pedal. The sterile 
carton can be removed by hand without contaminating 
the remaining cartons. There are 6 stack dispensers in a 
delivery service room. 2 contain gloves (size 6'/, for nurses, 
71/, for doctors), 1 gowns, 1 delivery sets, 1 catheter sets, 
and 1 vaginal-examination sets. The contents can be 
varied to suit individual preferences; they are wrapped 
in a single paper towel, and after gown and gloves have 
been put on, the appropriate package is selected, dispensed, 
taken from its carton, and carried to the bedside table. 
There it is unpacked on to the sterile towel in which it has 
been wrapped. 

The aluminium-foil lotion bowls are filled with chlor- 
hexidine (‘ Hibitane ’)-cetrimide solution by the attendant 
who is to hold the patient’s leg. This solution comes 
ready-mixed in 1-litre bottles from a heated lotion 
cupboard (fig. 3). 

The Lotion Cupboards 

The cupboards are easily accessible. There are two sizes, taking 
12 or 22 standard bottles and they are recessed into the walls or parti- 
tions. Each unit consists of a stove-enamelled chromium-plated 
sheet-steel box, with a non-ferrous front lid. This lid is covered on 
both sides with ‘ Formica’. When opened, the inside surface of the 
lid forms a shelf. Heaters are arranged in the bottom of each unit, 
occupying one-sixth of the space, and are covered by perforated sheet 
steel. This sheet steel lies flush with the inside surface of the open lid 
to form a shelf. The temperature is controlled by a thermostat, fitted 
in the top of each box, andthe electrical supply to the box is so arranged 
that all power is cut off when the lid is opened. When the lid is closed, 
a small pilot light indicates that the power is on. All wiring is totally 
enclosed and each unit is separately fused. The cupboards are 
arranged to run at atemperature of 40° —5°C except in the operating- 
theatre, where the cupboard temperature is kept at 48° —5°C. 

Cupboards are sited as follows: in the corridor of each 25-bedded 
ward (fig. 3) (12 bottles) ; in the outpatient clinic and in the premature 
unit (12 bottles each); in each delivery room (22 bottles); and in 
the operating-theatre (fig. 3), under the main theatre control panel 
(22 bottles). 

In addition to the chlorhexidine-cetrimide solution in litres, the 
cupboards hold bottles supplied and designed by the Ministry of 
Health Supply Department to contain sterile water (not for injection). 
These bottles were produced after the Medical Research Council 
working party on pressure-steam sterilisers recommended that the 
tank form of steriliser should be discontinued.? 

The bottles have a total capacity of 600 ml., but are filled only to a 
line which marks 500 ml. They are 21-6 cm. (8"/, in.) high, and are 
closed by an aluminium screw-cap and a rubber washer 4 mm. thick. 
Each bears an inscription in permanent pale-blue enamel ‘‘ Non- 
intravenous sterile water’. The 1000 ml. bottle has a total capacity 
of 1200 ml. The other details (and the height) are the same as for the 
500 ml. bottle. 

There is only one tank steriliser in the Duchess of Kent Wing and 
it is never used. The economy achieved by supplying liquids in litre 
and half-litre quantities ready dispensed and at body temperature is 


3 See Lancet, 1959, i, 424. - 
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probably about 50%. Tothis must 
be added the considerable amount 
saved by not installing tank-type 
Ssterilisers in each ward. 


* ~ * 

Normal deliveries are 
conducted in the left lateral, 
dorsal, or lithotomy posi- 
tions, according to the 
midwife’s preference, 
Almost all the secretions, 
excretions, and solutions, 
together with swabs and 
pads, pass down the sleeve 
into the disposable recep- 
tacle. The only items sal- 
vaged are the cord-clamps, 
These are at present con- 
ventional Spencer-Wells clamps; but they will be replaced 
in future by disposable nylon cord-clips.* The scissors for 
dividing the cord are made of cold forged wire. They cost 
about 10d. a pair and can be thrown away after one or two 
deliveries. Spare cord-clamps, scissors, and episiotomy 
scissors are separately autoclaved in nylon bags and are 
immediately available if instruments become unsterile or 
if more than one baby is delivered. 

If, during examination or delivery, obstetric forceps 
are needed or a pudendal block, surgical induction, or 
suturing is required, the appropriate tray is brought. 
These are of anodised aluminium. The sides are sloped 
upwards and outwards so that when the tray is slid on to 
the bed-table it engages and locks in the flanged sides of 
the table. 

The tray is prepacked with the instruments for one pro- 
cedure and then wrapped in a paper towel. The wrapped 
tray is then placed in an envelope and autoclaved. Whenit 
is wanted, a nurse opens the sealed flap and slides the tray 
on to the bed-table. It locks into place; and the envelope 
is pulled off by holding the closed end. This leaves the 
wrapped tray in place and the operator has only to open 
the sterile cover. 

Lubricant in the form of chlorhexidine obstetric cream 
is provided by foot-operated Brightwell dispensers. 

After separation from the mother, the baby is received 
into a wall-mounted cot unit. This is the first time that a 
fixed place for the baby has been built in to a delivery 
room. 

The unit is placed to the patient’s right as far away from 
the delivery bed as practicable. The cot is a standard 
Treasure Cot canvas, mounted on two parallel rods. The 
rods are held parallel by three crossbars and hinged at one 
end, so that one of the crossbars engages a ratchet. The 
cot can be tilted into any position. On the wall-mounting 
are oxygen outlets and a suction point. On the shelves of 
the unit are the drugs, disposable syringes, and needles 
needed for the baby, as well as spare cord ligatures, 
identity tapes, and cot-labels. 

The baby is weighed as it leaves the delivery room. Itis 
given its bath in the ward nursery and meets its mother 
again when she is returned to the ward. 

The “‘ fourth stage’ is reduced to a minimum. The 
mother is swabbed and dried while still on the Hillingdon 
sleeve. The latter is then deflated and taken from the 
delivery room into the sluice, together with the container 
into which it drains. The attendant then removes the 
container, closes off the neck and places it in a paper-sack 


3. Payton, H. W. Amer. J. Obstet. Gynec. 1960, 79, 1024. 
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bin. The sleeve is placed in the sink, hosed down with 
warm water, washed through with chlorhexidine-cetrimide 
solution, rinsed with water, and hung up to dry. 


The placenta, received into an aluminium-foil bowl, 
after being inspected is put into a paper bag and thrown 
away into a paper-sack bin. Excess blood, after being 
measured, is disposed of into the slop hopper. The foil 
bowl can be rinsed and sent for repacking or disposed of 
with the placenta. 

Instruments are washed under the tap in a central sink, 
dried, and returned to the packing room. 

The attendant then washes her gloves and removes her 
gown. 

The mother is washed and tidied and transferred to the 
lying-in ward. The bed-linen is removed. The mattress, 
bedhead, and bed-tables are wiped over with chlorhexidine- 
cetrimide solution. The floor is also swabbed with this 
solution. The cot canvas is changed, the bed is re-made, 
and the delivery room is ready for the next patient. 

* *” * 


The system is suitable for any place where there is space 
for a delivery bed. It can be installed without building 
alterations. In the Duchess of Kent Wing, lotion cupboards 
are inserted in the sides of service ducts and the stack dis- 
penser holders occupy space that would have been devoted 
to autoclaves or boiling sterilisers and tank water sterilisers. 
About £18,000 was saved on sterilising equipment when 
the building was equipped. 

The use of pre-mixed and heated lotions is estimated to 
cut the annual bill for antiseptics by one-half. There are 
no clanking metal drums in the delivery rooms, no steam, 
and no hot or wet instruments or containers. The floor 
remains dry, and the atmosphere is calm and unhurried. 
The midwives are freed from a great deal of drudgery and 
can take their proper place at the patient’s side. Deliveries 
are quieter and more dignified; patients see nothing 
frightening and are never subjected to loud noises or 
flights of ministering angels with Cheatle’s forceps. 


The Wing has so far delivered more than 3000 children 
under this system. The staff find it easy to run and to 
teach the system to pupil midwives. Patients with experi- 
ence of the previous maternity unit notice the difference— 
especially the absence of noise and rush. And they notice 
most of all that the midwives have more time to be with 
them. 


My thanks are due to Dr. Joyce Morgan and Mr. H. C. Perry, 
consultant obstetricians and gynecologists to Hillingdon Hospital, for 
constant encouragement and advice in preparing this scheme and 
implementing it; to Dr. W. Arklay Steel, medical director of Hilling- 
don Hospital, for much administrative wisdom; to Dr. H. M. C. 
Macaulay, former senior administrative medical officer, North-West 
Metropolitan Regional Hospital Board; to the Board for their confi- 
dence in accepting the scheme from the embryo stage; to Mr. F. 
Maunder, chief architect to the Board, for his skilled rearrangement 
of the delivery rooms; to Mr. A. H. Hatt, the site architect, who 
carried out on-the-spot modifications and, together with Mr. E. 
Worsfold, clerk of the works to the Board, designed the bedhead and 
cot unit to my requirements; to Mr. L. den Hartogh, industrial 
designer, for preliminary sketches and designs; to Miss J. McCarthy, 
superintendent-midwife, and Mrs. R. McKay, midwifery tutor, for 
many helpful suggestions and their readiness to accept innovations; 
to Mr. W. E. Bardgett, secretary of the Uxbridge Group Management 
Committee, for much administrative help; to Mr. F. Thompson, and 
Mr. D. Pritchard, chief pharmacist and deputy supplies officer, for 
help in securing special items of equipment; to the directors of Messrs. 
Bell Punch Ltd., who designed and made a prototype of the release 
mechanism of the stack dispenser free of charge; to Mr. Philip 
Ziegler, of G. U. Sterilisers Ltd., for help with the dispenser; 
to Mr. N. Hopkins, of Technical Lights & Equipment Ltd., for the 
lotion cupboards; and to Mr. R. W. H. Cook, of the Ministry of 


Health. The photographs are by Mr. E. Stride, of the department of 
photography at Hillingdon Hospital. 

The modifications to the Elliot Obstetric Beds were made by Mr. 
F. T. Howells, of Elliots (Liverpool) Ltd., Buckland Street, Aigburth, 
Liverpool, 17. 

Disposable scissors are obtainable from L. Frankenberg Ltd., 
37, Houndsditch, London, E.C.3. 

The Hillingdon sleeves are made by Mr. K. J. M. Sutton, of the 
Moyer Manufacturing Co., Ltd., 324, Langley Road, Slough, 
Buckinghamshire. 

The lotion cupboards were designed and made to our specification 
by Mr. N. Hopkins, managing director of Technical Lights and 
Equipment, Ltd., 35-36, Linholme St., London, N.W.1. 

The sterile stack dispensers are now supplied by H. Hawkins & 
Sons, 7, Hawkesworth Road, Bromley, Kent. 





Points of View 





THE INDUSTRY IT DESERVES ? * 


FROM A CORRESPONDENT 


As a survey of the present American scene, the recent 
article on The Pharmaceutical Persuaders! contains a 
great deal of truth, much of it unpalatable, which should 
be a warning to us in this country. But, as medical adviser 
to one of the pharmaceutical companies, I do not believe 
that most medical and scientific graduates working in the 
pharmaceutical industry are themselves motivated to any 
great extent by commercial aims. Their primary object 
is the advancement of science and the cure of disease; 
and, within a limited research budget, they usually have 
a fair amount of freedom to pursue this object. 


Two other points must also be made. Firstly, many 
pharmaceutical firms achieve a high standard of research 
and maintain a high ethical standard in the marketing 
and promotion of medical products: much of the 
criticism levelled against them in the Press, by politicians, 
and by doctors is quite unwarranted. Secondly, the 
relationship of the industry with the profession is very 
different in Britain from what it is in the United States. 
In the latter country it is much closer, but the partner- 
ship is not altogether happy; and this has resulted, 
among other things, in a conflict with Governmental 
authorities, leading to the Federal inquiry now being 
conducted by Senator Kefauver. In the United Kingdom 
we can still benefit from this lesson, and relationships 
could develop along better lines. 


SUGGESTED REMEDIES 


Though the pharmaceutical industry is a commercial 
concern existing to make profits, its directors generally 
believe that the development and sale of drugs to the 
profession is good business; which is fortunate, for 
otherwise medical research would not be supported to the 
extent to which it is. On the other hand, the best type of 
research into the cure of disease very rarely pays off. 
Penicillin, chlorothiazide, and oral sulphonylureas turn 
up only once in a while; and most of the so-called prestige 
products are not profitable either to develop or to sell. 


Most new products, of course, are not truly new and 
have no great therapeutic advantage. All the same, 
most of them have some value in therapy and they do in 
fact represent a considerable proportion of the drugs 
used by the profession. When they are available under 
several different names, fairly intensive sales promotion is 


* Binns, T. B. Lancet. Sept. 2, 1961, p. 554. 
1. ibid. Aug. 19, 1961, p. 421. 
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necessary to persuade doctors to prescribe one or other 
brand. Such promotion may be criticised; but, as has 
been so often explained, drug research is often very 
expensive and often brings no return; so the research 
effort of any pharmaceutical company depends on profits 
from the products for which it can find a sale. 


It is very hard to see how this state of affairs—which 
may not be ideal—can be altered without drastic changes 
in the industrial and economic organisation of the country, 
although Dowling? has made some useful suggestions 
which should be carefully considered by the industry and 
the Government. Unfortunately their adoption, at least as 
far as patent laws are concerned, would require inter- 
national agreement, rarely obtained today—commercially 
or politically. Many other suggestions that have been 
made are impracticable. Dowling, and also Laurence,’ 
think that drugs should be promoted not under trade 
names but as Drug X (Smith) or Drug X (Jones), 
according to the manufacturer concerned. But this is like 
asking car manufacturers to advertise their cars with no 
more embellishment than Motor Car (Birmingham) or 
Motor Car (Coventry). Unless the consumer could be 
persuaded that the air at Coventry was better than that 
of Birmingham, having a mysterious property which gave 
cars some highly desirable unique advantage, the idea 
must be a failure. When tried by one manufacturer in 
this country it only resulted in loss of business. 


The problem of medical publicity is also very difficult. 
As Dowling‘ points out, if one conversationalist in a 
crowded room raises his voice, ultimately everybody else 
in the room will be shouting at the top of their voices in 
an effort to make themselves heard. Pharmaceutical 
houses have learnt from bitter experience that it is the 
policy of the loudest and most blatant advertiser 
which brings in the business, even from the medical 
profession. 


Certain of the greater abuses of the industry as regards 
sales and advertising policies could be curtailed and 
controlled, and greater efforts should be made by the 
industry to do this. But the present system cannot be 
radically changed unless we arc to accept nationalisation 
of the industry, which I believe would do more harm than 
good. The British pharmaceutical industry, although 
small compared with its American counterpart, is pro- 
gressive and responsible for research of a high calibre; and 
I do not believe that it would continue to progress and 
produce valuable new drugs if the spirit of free enterprise 
and competition were destroyed. 


WHAT MORE CAN BE DONE? 


In theory at least, the practising doctor could put 
things right by the simple expedient of prescribing wisely 
and critically. Intelligent voluntary restraint in prescrib- 
ing is surely not too great a price to pay for the freedom 
of choice of therapy to which the profession attaches so 
much importance. The only two obvious simple remedies 
are, therefore, either that the pharmaceutical industry 
goes out of business and reverts to the manufacture of 
margarine, soap flakes, or paint; or the doctor tests and 
prescribes his drugs in a rational manner. I believe the 
former would be a tragedy, and the latter is unlikely to be 
achieved in the near future. 

Even so, however, certain things might be done. 

2. Dowling, H. F. New Engl. J. Med. 1961, 264, 75. . 


3. Laurence, D. R., Moulton, R. Clinical Pharmacology. London, 1960. 
4. Dowling, H. F. Arch. intern. Med. 1957, 100, 529. 


1. Some restriction must be accepted by the industry, 
There must be more encouragement for original research, 
making and testing mew synthetic chemicals, and also 
research based on fundamental principles. Molecule 
manipulation simply for the sake of overcoming patent 
rights is wasteful of effort, and all research aimed at 
producing new preparations without genuine merit must 
be discouraged. This can be done, firstly, by the practis- 
ing doctor making it clear that he will not prescribe such 
preparations unless they are of proven value. Secondly, 
worthless so-called clinical trials showing supposed 
advantages for the product must not be undertaken and 
must not be published. Thirdly, the duties, power, and 
efficiency of the Cohen Committee should be considerably 
increased. It should meet more frequently than the 
present committee and should have an expert permanent 
medical and technical staff as a nucleus responsible for its 
organisation. It should have power to classify drugs, pass 
comment on their efficacy and safety, and also criticise 
advertising claims. Offending preparations would be 
removed from the appropriate prescribable category. 
Details of decisions taken on drugs should be published, 
and the committee should have more direct contact with 
the research-workers who produce the drugs, the doctors 
who test them, and the practitioners who prescribe them. 
It should have medical representation from the industry. 
If the committee accepted and fulfilled these wider 
responsibilities, practitioners of all kinds would ulti- 
mately become more discriminating and cease to prescribe 
useless or unnecessary drugs. The industry would soon 
see the folly of continuing to develop such a class of 
product. Pharmaceutical companies undertaking original 
research and development, and producing worth-while 
products, would prosper. As long as pharmaceutical 
firms know that they can make quick profits from relatively 
easily developed products such as mixtures or new 
formulations of known drugs, then this is the path which 
many business organisations will follow by choice and 
competitors will tend to follow suit. 


2. Let us admit that doctors are greatly influenced by 
publicity methods and that the intense promotion of a 
pharmaceutical preparation, often regardless of its degree 
of efficacy, leads to its being widely prescribed. This 
problem can be solved only if the doctor improves his 
critical faculties; but the industry should also be subjected 
to more rigid control of the claims it makes. The best 
control of all would again come from the doctor himself, 
pointing out when claims were not in his experience 
justified and not prescribing drugs from the company 
concerned. 


Doctors must also realise that if they advocate restric- 
tion of direct drug advertising because this adds to the 
cost of drugs, they must not accept indirect advertising 
which increases costs in just the same way. Many of 
the excursions and entertainments financed by drug 
houses, and some of the monetary grants, come into 
this category. 


3. We must recognise the great dangers of the pharma- 
ceutical industry becoming the chief instrument of post- 
graduate medical training—as it is today in the United 
States. In this country the industry is still relatively 
blameless in this respect, partly because it is less intensely 
developed and partly because the facilities for medical 
postgraduate training at university and hospital are much 
more advanced here. As a safeguard we need to improve 
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these facilities still further—as indeed they should be for 
the continuing improvement of the Health Service. 


4, We must recognise, too, the very great dangers of 
payment for clinical trials. The iniquitous custom of 
personal payment, which is common overseas, is growing 
in this country. In some countries substantial payments, 
often personal, are the routine, as also is the pharma- 
ceutical company’s right to decide whether or not results 
may be published. The Lancet has suggested that pay- 
ment may be made through an intermediary body.’ I 
believe that payment, if made at all (and I believe even 
this to be arguable), should only be made (a) to the hospital 
or department concerned, not to an individual; and (6) 
to cover actual expenses incurred in the trial (properly 
audited). The drugs must naturally be provided if 
requested. Medical or laboratory staff could be seconded 
to the unit for the duration of the trial. The receipt of 
grants or help by the department should always be 
acknowledged in publications. Some hospitals and 
university departments have, indeed, long since adopted 
this system. One university department, at the end of 
every article published by one of its members, gives a 
list of all the grants it receives, regardless of whether 
the grant had anything at all to do with the work 
described. 

Many senior doctors in this country receive substantial 
consultant fees from individual pharmaceutical firms. 
How often do they declare this when their names appear 
at the head of papers describing the merits of new prepara- 
tions, or when they are writing articles suggesting to 
the practitioner which drugs he should use? How often 
also do these doctors who receive consulting fees from 
specific firms exercise their privilege of advising the 
firms concerned and taking them to task when their 
policies are not above reproach, when products are of no 
value or do not merit the advertised claims ? 

A new development is the formation of general- 
practitioner groups which undertake therapeutic trials for 
direct payment. These payments are sometimes very 
substantial and form a financial inducement to the 
workers, which must inevitably lead to bias. 

Before it can attack the ethics of the industry, the 
profession ought to put its own house in better order. 


5. We must increase the efficiency of our drug-testing 
facilities. —The best we have are the best in the world and 
recognised as such by colleagues everywhere. The worst 
are little short of malpractice, with uncontrolled trials of 
new remedies of all types—fixed combinations of aspirin 
with steroid, tranquilliser with alkali, ‘“ shot-gun” 
polypharmaceuticals, and also a wide variety of chemical 
modifications of steroid or other molecules. These 
preparations are given glowing if sometimes admittedly 
provisional testimonials. Such reports are immediately 
used by the industry as a direct aid to sales promotion— 
and a very successful one too. Medical advisers to firms 
that are trying to maintain a high standard are often 
confronted with such publications, coming perhaps from 
respected sources. Such a situation may show that, 
paradoxically, the ethical standard and policy of a particular 
drug firm, as set by its medical adviser and controlling 
directorate, are higher than those of the mass of prescribing 
doctors. 

General-practitioner trials of the kind I have mentioned 
have a ratio of favourable to unfavourable trial results 


of about ten to one. Occasionally general-practitioner 
trials are well reported, but most are quite uncontrolled 
and uncritical. The product being tested is of a certain 
type—usually a pharmaceutical modification of standard 
drugs or a mixture. Occasionally it has been previously 
tested in hospital and found to have little or no value; or, 
more likely, a request for clinical trial has been refused 
by a hospital because the supporting evidence was 
considered inadequate. Usually the conclusion is reached 
from the practitioner trial that the product is one which 
has particular value under the conditions of general 
practice—as if the pharmacological action of a drug in 
hospital were different from its action in general practice. 
Needless to say, placebo controls are rarely employed in 
these trials; otherwise, the only result would be that the 
value of the placebo under conditions of general practice 
would be repeatedly demonstrated. 


The profession must recognise its great responsibility 
here and must learn to be more critical and more careful 
in its acceptance of drugs for trial and in the conduct of 
these trials. Until the profession raises its own standards, 
the leaders of the pharmaceutical industry will see no 
need to raise theirs. 


6. Medical journals have a great responsibility in 
accepting or if necessary rejecting or editing contributions 
describing clinical trials of new drugs. Papers describing 
uncontrolled trials should be returned with an offer to 
publish the material if the trial is repeated with adequate 
control and analysis. The excuse cannot be accepted that 
bad work must be published because of general medical 
curiosity about a new wonder drug, or in the interests of 
a group of untrained practitioners or physicians who are 
keen to set up a testing organisation and who deserve to 
be encouraged. As Greiner ® says: 


“There are reliable methods for evaluating drugs in the clinical 
situation, and these methods are now available to the general 
medical reader. Medicine would be better served if doctors 
did not try to evaluate drugs without considering these methods 
and editors did not accept papers which failed to demonstrate 
adequate consideration of them.” 


7. One of the chief points of conflict in the present 
situation is the large size of the national drug bill. This 
embitters doctor, layman, and pharmaceutical research- 
worker alike; and yet they should not really be concerned. 
The industry sells it drugs to the State and in this trans- 
action the doctor and the patient are middlemen. Price 
agreements should therefore be made for the National 
Health Service by negotiations and agreement between the 
Ministry of Health and the various firms competing for 
contracts. This should in no way be the responsibility 
of the practising doctor or the medical research-worker 
in the industry. 

CONCLUSION 

I believe that the most important and most urgent 
steps to improve the present relationship between the 
industry, the profession, and the patient could—indeed 
should—be taken by the medical profession itself. In the 
long run, all would benefit, including the industry. I see 
this problem as one who enjoys the work of developing 
and testing new drugs but who is also subject to repeated 
pressure to lower the standard. For the lowering of 
standards there are very cogent business reasons— 
first, the success of competitors who have lowered theirs, 
and secondly, the gullibility of the medical profession. 








5. Lancet, Aug. 19, 1961, p. 411. 


6. Greiner, T. ¥. Amer. med. Ass. 1961, 177, 42. 
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A TOUR OVERSEAS 


* Travile, in the younger Sort, is a Part of Education: In 
the Elder, a Part of Experience.” —F. BACON. 

WE are fortunate in being in a profession which allows 
us to go almost anywhere in the world and find ourselves 
wanted, and employed, for a shorter or a longer time, at 
our convenience. Now that we are not bound by National 
Service commitments, we have the time and the choice. 
Those who wish to exercise it have, indeed, a great 
Freedom. 


I have just returned from rather more than a year in the 
Central African Federal Medical Service, which I spent at 
Mpilo Hospital in Bulawayo. 


Even in Southern Rhodesia, which has the longest 
tradition of the three territories, the shortage of doctors 
in the Federal Government service is very worrying. It 
applies less to the specialist than to the general-duty 
medical officer and houseman, because the service still 
depends on those who can do what is needed, whatever 
the specialty. In terms of figures, the establishment of 
Government medical officers is about 160, with some 60 
posts unfilled in the Federation; and though there were 
supposed to be 12 housemen at Mpilo, there were really 
only 2. The reasons for the shortage are complex. Some 
are found in the world’s lack of doctors, the attraction of 
the great medical establishments, the financial rewards of 
private practice in Africa, the lack of amenities in small 
towns, and the political situation, making a career 
uncertain: but none of these reasons are applicable to 
short-term contracts, and you will realise that every 
helping hand is welcome. 


HOSPITAL AND DISEASES 
I went to Bulawayo in May of last year. There, on a hill 
in the location, stands Mpilo—that is to say, Health. It is 
an identical twin of Harare Hospital, Salisbury. Opened 
in 1958, it has about eight hundred beds, two suites of 
paired operating-theatres, an expensively equipped X-ray 
department with a cobalt bomb, a large laundry, and a 
training-school for State-registered nurses. There are 
three keen surgeons, three physicians, and several visiting 
honorary consultants covering all specialties. It serves, 
free of charge, the Africans of the town and those who 
need more complex investigation or treatment than the 
outstations can provide. 


The type of illness does not differ fundamentally from 
that in Britain, except in its incidence and the fact that it is 
often more advanced before the African seeks treatment. 
He may first have tried various herbal remedies or have 
neatly cut himself over the site of the pain to rub in 
medicament. Diabetes, hypertension, appendicitis, 
peptic ulceration, rheumatic fever, neurosis, cataract— 
all occur. It is not, therefore, necessary to feel totally 
inadequate for work in Africa until you have memorised 
detailed pages of parasitology! 


The climate of Bulawayo is not tropical, and though 
malaria, for instance, is fairly common, suppressants are 
not needed. The chief endemic infection which I had not 
seen is bilharzia (schistosomiasis), which prevents the 
wise from bathing in natural waters. Tuberculosis is all 
too common in spite of energetic public-health measures, 
and it may be extensive when the patient presents himself. 


Deficiency diseases, such as pellagra in adults and severe 
malnutrition and kwashiorkor in children, are unfortun- 
ately prevalent because of poverty and conservatism. 
Malnutrition contributes much to the high rate of infant 
mortality from infections, pneumonia, and gastroenteritis, 
and, later in life, from cirrhosis. Nevertheless in the 
seventy years since the arrival of the European, the 
African population of Southern Rhodesia is estimated 
to have risen from 50,000 to 3 million. Surgically, burns 
and stab wounds are as common as one might expect 
among the ignorant. External hernie become irreducible 
but very rarely gangrenous; internally, the arrangement 
of the mesentery allows a curious double volvulus ?? 
to occur. Osteomyelitis and poliomyelitis contractures 
cripple many children, who well repay orthopedic atten- 
tion. In the female, pelvic infection is almost usual and 
extrauterine pregnancy correspondingly common. 


Interesting cases I saw in the course of a year are too 
numerous to list; but they include congenital absence of 
sternum, volvulus around a cyst of reduplicated gut, a 
Leydig-cell tumour of testis, a Kaposi-cell sarcoma, a 
potato tumour of carotid body, a traumatic arterio- 
venous aneurysm in the femoral triangle and another in the 
upper arm, tetanus both in the adult and in the neonate, a 
pyonephrosis containing 4 litres of pus, labour obstructed 
for four days, and sudden death following the blockage 
of the third ventricle by cysticercosis. 


THE JOB 


I was employed as a Government medical officer, being 
just fully registered. In that appointment one may be 
called upon to do almost anything, anywhere; but as far 
as possible new recruits are sent for a year to one of the 
larger hospitals to be introduced to African conditions. 
In the outstations the Government medical officer is 
responsible for all the health of a large but still very 
backward area. In the larger places there may be three 
doctors with some seniority and experience, but often 
there is only one. A big centre is usually within three 
hours by road; but, apart from this, many people are 
entirely dependent on your medical and surgical skill— 
a terrifying thought until you realise that without you 
there is Nobody, and that the layman’s ideas of medicine 
are even more elementary than your own! 


At Mpilo my duties at one time or another included 
those of medical and surgical houseman (seeing scores of 
outpatients to treat oneself or to refer for admission) and 
casualty officer, taking night calls for all departments (on 
every second or third night), and performing medico- 
legal and hospital postmortem examinations. Outside 
the hospital I made weekly visits to a country clinic with 
some thirty beds and as many outpatients; I certified the 
drunk and the mentally ill, acted as schools and prison 
medical officer, and was general practitioner for European 
old-age pensioners and indigent. 


The preregistration houseman jobs are extremely good 
ones in Bulawayo, and are recognised for registration 
purposes. The “ clinical material ”’ is excellent, and you 
have as much practical work and as much responsibility 
as you want—without, yet, the damaging fear of litigation. 
As there is never anyone else between yourself and the 
consultant, there is no feeling of redundancy. It does 
matter whether or not you are there. (An insertion of aortic 


1. Burkitt, D. P. East African med. F. 1952, 29, 189. 
2. Hall Graggs, E. C. B. Brit. med. J. 1960, i, 1015. 
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graft for atheromatous aneurysm was successfully handled 
by the surgeon, the houseman, staff nurse, and anesthetist 
only.) Moreover, you do not spend hours every day doing 
minor things such as taking blood, setting up drips, 
suturing, and the like, for the nurses and orderlies become 
very proficient at these. 


RETROSPECT 


There have been frustrations it is true; and not limited 
to the sharp grass-seeds that prick through your stockings 
after a short walk. Nevertheless, why should I not be 
enthusiastic ? I have exercised my skills in a place where 
they are needed, extending my medical and surgical 
experience. I have lived in a country at a critical stage in 
its development—a society which may avalanche disas- 
trously if the stress on it increases. I have begun to feel 
for myself the tensions arising from changes which, 
even when introduced slowly and singly, have produced 


upheavals in other lands. In Rhodesia, pressures come 
from rich and poor as well as from black and white 
racialism; from enclosures and modernising agriculture 
as from developing towns and industry; from improving 
education and health and increasing population; and from 
many other changes which we can neither analyse nor 
understand. Moreover, as a tourist, I have seen the great 
Victoria Falls, a coalmine where the seams are over thirty 
feet deep, and herds of wild game. For six memorable 
weeks I have toured the Republic of South Africa—surely 
one of the loveliest of countries. On my way back to 
London I have visited so many romantic and ancient 
places in Africa, the Near East, and around the Mediter- 
ranean, that you must surely pack your bags at once 
when you learn that it has all been paid for from my 
earnings. It has cost me nothing, except the well-spent 
time! I have seen, I have enjoyed, I have learnt: in short, 
I have travelled. 
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DIABETIC KIDNEY DISEASE 


A COLLOQUIUM on this subject was held in Birmingham 
on Sept. 29 as part of the proceedings of a meeting of 
the medical and scientific section of the British Diabetic 
Association. 


Renal biopsy has shown how common nephropathy is among 
diabetics. Dr. G. E. HoNEy, Dr. A. M. Cooke, and their team 
in Oxford, for instance, found no completely normal biopsy 
specimens in 24 patients who had had their diabetes diagnosed 
at under 21 years of age and who had been treated with insulin 
for at least 10 years. Dr. M. SaBour (Edinburgh), by means of 
electron microscopy, found thickening of the basement mem- 
brane in characteristic sites in the kidney even in newly 
diagnosed diabetics and is now to seek such lesions in “ pre- 
diabetics ” and renal glycosurics. The electron microscope has 
shown that in diabetes thickening, often gross, of the basement 
membrane of the glomerular capillaries, of Bowman’s capsule, 
and of the tubules precedes any visible change in the form of 
the “‘ foot-processes ” attached to the glomerular membrane or 
in the tubule cells. Dr. D. B. BREWER and Dr. R. LANNIGAN 
(Birmingham) described too how “‘ spurs ” of localised thick- 
ening of the glomerular capillary basement membrane appear 
as fibrillar structures by light microscopy. Exudative fibrinoid 
lesions in the glomeruli do not seem to develop early in the 
course of diabetes mellitus; and Dr. SABouR suggested that 
they may be related to adrenal cortical hyperfunction, since the 
Edinburgh group of workers has produced similar lesions in 
rabbits with prednisolone. When hyaline rounded structures 
are seen in the proximal tubular epithelium they indicate that 
proteinuria is occurring. Renal arteriosclerosis was found very 
commonly by the Oxford workers, especially in association with 
hypertension, and Dr. M. M. S. Anuja (New Delhi) stated that 
Similar angiopathy was found in the renal biopsies of Indian 
diabetics despite earlier reports of the relatively benign nature 
of diabetes mellitus in the Far East. 

Despite the histological evidence of widespread lesions in the 
kidneys of diabetics Dr. J. D. BLAINEY (Birmingham) failed to 
detect any impairment of renal function within 5 years after the 
onset of diabetic symptoms. Only cases in the advanced stages 
of nephropathy had uremia with decreased glomerular 
filtration-rate, hypercholesterolemia, hypoalbuminamia, and a 
rise in the (3: « lipoprotein ratio. There was, however, a poor 
Correlation between even advanced stages of nephropathy, 
diagnosed histologically, and functional renal impairment. The 
tests employed for the assessment of kidney function in the 
diabetic are evidently crude and unlikely to disclose the patho- 


genesis of the renal lesions. One defect may be in the meta- 
bolism of mucopolysaccharides, which are normal constituents 
of basement membranes. 

The colloquium revealed difference of opinion concerning 
the frequency of proteinuria in diabetics. Dr. C. M. ComTy 
(King’s College Hospital) found an incidence of 42°,, in some 
1400 diabetic-clinic patients and 14°, in newly diagnosed 
diabetics; whereas Prof. D. J. O’SULLIVAN (Cork) found only 
14:2°,, with proteinuria in nearly 4000 diabetics attending the 
clinic at the General Hospital, Birmingham. There was general 
agreement that the proteinuria was seldom heavy and that the 
classical Kimmelstiel-Wilson syndrome was quite rare, 
Professor O’SULLIVAN finding only 2 cases among 100 un- 
selected diabetics with proteinuria and Prof. K. LUNDBAEK 
(Aarhus) 9°, in diabetics of 20-30 years’ standing. Pro- 
teinuria of more than 1 g. per 24 hours was found by Dr. 
ComTy to be consistently associated with other evidence of 
impaired renal function. Professor O’SULLIVAN found no very 
characteristic features of the protein in diabetic urine by 
electrophoretic examination; but Dr. B. E. NoRTHAM (Bir- 
mingham) found that the transient proteinuria associated with 
diabetic ketosis was characterised by the predominance of 
small-molecular-weight proteins such as albumin and trans- 
ferrin (a $-globulin), in striking contrast to the findings in 
diseases affecting mainly the renal tubules, such as the Fanconi 
syndrome. Dr. NoRTHAM has found abnormal quantities of the 
aminoacids valine, leucine, tyrosine, and lysine in the urine 
during diabetic ketosis, with a delayed moderate generalised 
aminoaciduria maximal at about the 5th day of convalescence 
from the episode of ketosis. 

Dr. ComtTy showed that the absence of proteinuria was 
consistent with the finding of nodular glomerulosclerosis by 
renal biopsy, and Professor O’SULLIVAN showed that infection 
of the urine was no commoner in a group of diabetics with 
proteinuria than in a parallel group without proteinuria or 
indeed in the non-diabetic population at large. Diabetic 
nephropathy was considered to be the cause of the proteinuria 
in 83 of 100 unselected diabetics with proteinuria who were 
specially examined. Mr. J. M. PowLey (King’s College Hos- 
pital) stressed the importance of adequate investigation of 
proteinuria in diabetics since it was only too easy to assume 
that diabetic nephropathy was responsible and thus to fail to 
diagnose and treat surgical causes such as calculi. Urinary- 
tract infection, too, deserved at least as full investigation in 
a diabetic as in the rest of the population. Bladder-neck 
obstruction associated with neuropathy and frequently with 
infection could be treated successfully with a resectoscope to 
remove the obstruction. In female diabetics urological com- 
plications were most commonly renal, and in males vesical. 
Their presence may first be suspected on account of unusual 
difficulty in the maintenance of control of the diabetes. 








874 OCTOBER 14, 1961 


IN ENGLAND NOW-—-LETTERS TO THE EDITOR 


THE LANCET 





In England Now 


Letters to the Editor 





A Running Commentary by Peripatetic Correspondents 

THE last candidate came in and he looked a very likely one 
until the University Assessor worked round to research. 
“You don’t seem to have written very much?” he said. 
** Nothing at all,”’ replied the candidate with great frankness. 
“Have you never taken part in any kind of study?” The 
Assessor had noticed with astonishment that the candidate 
came from a well-known teaching institution. 

“Well, sir, I contributed 75 cases, fully followed-up, to 
the M.R.C. trial on furunculosis, and there were some other 
hospital projects, but I didn’t like to clutter the title page. 
There were already 7 authors to be mentioned before reaching 
the doctors who did the work.” 

.** Hum, no work of your own ? ” 

“ Three drug trials, sir.” 

“* Uncompleted, hey, or still awaiting statistical treatment ? ” 

“Oh no, sir, fully analysed, but the results added nothing, 
so I threw them in the wastebasket after circularising the 
drug-houses and one or two of my colleagues who were also 
working on them. I did a two-year survey of furuncles in the 
community, too, but nothing really useful came out of that.” 

**T see. What about books, or sections in books then ? ” 

**Oh no, none of them. Stinkfolder and Pebbledash did 
approach me to write in their International Trends series, on 
furunculosis, but as Cobbleigh had just done a review in the 
Year Book there seemed no point.” 

A most unusual and public-spirited young man, as the 
Chairman remarked later, while recording his appointment 
nem con, * * * 


Besides four sons, we have the usual pets: 2 dogs (1 large, 
1 small), 1 kitten, 3 puppies (recently produced by small dog), 
1 hamster (taken for regular exercise by three-year-old son), 
and 3 rabbits (bribes from the bride to two eldest sons who 
were page boys at her wedding). These last are much less 
trouble since the two dogs have taken to rounding them up 
when they are let loose in the garden—accidental of course; 
the labrador points them beautifully. A large tank of lethargic 
goldfish takes up most of the room on my best kitchen shelf. 

Moving from one hospital to another on the hopeful ladder 
to success, we thus have removal problems. Last time the 
hamster was lost for three days in the car, the cage having 
been opened at dead of night by one of the dogs. We imagined 
the poor little creature scurrying along the A4, but to our relief 
it turned up on the driving-seat one night, cleaning its 
whiskers and looking for food. 

The latest craze is slow-worms. I barely stifled a 
scream last night on finding the largest in the baby’s cot. 
Put there to keep him company, I was informed, and this 
morning the baby opened the box and let the small one out. It is 
now somewhere in the hall, I suppose, or the pan cupboard, 
or the pantry, or .. . If it is still at large when we next move, I 
only hope the succeeding psychiatrist’s wife has strong nerves. 

* * * 


Working-class patterns of friendship can be rather different 
from middle-class patterns, as a short conversation brought 
home to me this morning. I had explained to a young mother 
that it was possible for her to become pregnant again even 
though her baby was only three months old. 

“Yes. That happened to a friend of mine. She’s a patient 
of yours. The one that had the boy in January.” 

“Er... who was that ? What’s her name? ” 

** Oh, I don’t know her name.” 

** Weil, what’s her address ? ” 

** Oh, I don’t know where she lives. 
estate.” e 6 

If the jerk in your waddle increases 
And your signature’s going to piece. 
Til the suffix “ M.D.” 

Looks like “‘ 73 ” 
You’ve got dysdiadochokinesis! 


Somewhere on the 


THE CASUALTY DEPARTMENT 
S1r,—Five-and-a-half years ago you allowed me to call 
the attention of your readers to the situation, as I saw it, 
of the casualty departments of general hospitals.1 Since 
then the British Orthopedic Association,” the Nuffield 
Provincial Hospitals Trust,* the Accident Services Review 
Committee, and some others have shown an equal 
interest in the same subject. In your issue of Oct. 7 
(p. 833) you refer to the Hospital Planning Notes for 
Provision and Design of Casualty and Accident Depart- 
ments. With all these auguries for a rosy future it may 
seem unnecessary for any individual to offer further 
comment. Yet I beg of you some space again, because, 
while I am filled with admiration for this last publication, 

I cannot read it without reaching for my pen. 


The working party which prepared these notes has 
been a real working party, and the notes themselves more 
than cover the points I raised in my original articles, 
Casualty departments such as they recommend will be 
wonderful places, and the future will be rosy indeed; but 
do your readers realise the implications of some of their 
recommendations, and how long do we wait before we 
smell the roses ? 

May I refer to three of these notes, and may I quote 
from the text itself, rather than from your report? (Your 
report accurately gives the sense of the text, but not the 
words themselves. The words themselves may one day 
prove to be important.) 


Section 168. ‘‘ Rooms suitable for one patient at a time should 
be provided for the dual purpose of doctor’s examination and 
nurses’ treatment, the patient remaining in one room during 
these stages, the doctors and nurses moving from room to room 
as necessary.” 

The use of private cubicles for each item of service to every 
individual patient entails exactly that increase in movement of 
medical and nursing staff of which the working party theoreti- 
cally disapproves. Many casualty departments today are run 
on a system in which the majority of minor cases walk to the 
doctor for a decision, walk to the nurse for treatment, and walk 
themselves away again. These cases, apart from their minor 
lesions, are fitand ambulant. They can pass from stage to stage 
of their attention without any movement of those attending 
to them. Naturally, it is necessary for doctor, nurse, and 
dressings to be taken to cublicles if the patient has to undress; 
but such patients are very much in the minority. Expecting it 
for every case is purely a social amenity and has no clinical 
justification. One would welcome it heartily if it were not for 
the fact that it will need more doctors and nurses to treat the 
same number of patients. No-one would mind needing more 
doctors and nurses if there were any. But there aren’t. 

Section 67.  ‘‘ Patients’ Accommodation and ancillary 
rooms.” A quick tally of the recommended rooms, offices, 
cubicles, bays, and so on in the casualty department of the 
future comes to more than fifty. There must be many casualty- 
officers who smile at this from their converted corridors and 
wooden huts. We ourselves were given a new department four 
years ago with eight rooms and a theatre, and we still think it 
is magnificent. I am not sure about the advantages of a 
large number of rooms, because I have never seen a casualty 
department working with anything like so many. But I 
was once in charge of a military hospital with a lot of very 

. Lowden, T. G. Lancet, 1956, i, 955, 1006, 1060. 


. British Orthopedic Association. Memorandum on Accident Services, 
oe 7 rinted from J. Bone Ft. Surg. 41 B. 
ervices and their Setting: a Study in Medical Care. Nuffield 
Provincial Hospitals Trust, 1 
4. Accident Services of Great Britain and Ireland. Interim Report of Review 
Committee, 1961. 
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little wards, and we spent nearly all day opening and shutting 
doors. The more rooms you have the more staff you need to be 
in them. 

This section also recommends complete duplication of the 
theatre suite whether the case load justifies it or not. This is 
because of the danger of cross-infection between septic and 
clean cases. I have reason to believe there may be second 
thoughts about this—and it is, after all, an interim report—but 
this section makes me suspect that the recommendations bid fair 
to price the new casualty departments right out of the foreseeable 
future. 

Section 23. ‘‘ The Department will be in charge of a con- 
sultant surgeon who, working with appropriate staff, will pro- 
vide immediately available consultant cover throughout 24 
hours.” (My italics.) 

It is important for us to have a further definition of what this 
means. What other occupation can they give the consultant 
surgeon so that he can drop it at a moment’s notice and be 
“immediately available’? I, who have regarded myself as 

“ reasonably available ” for our casualty department for fifteen 
years, cannot imagine any alternative to putting him perma- 
nently in casualty waiting for the next thing to happen; and 
I have no intention of regarding myself even as “‘ reasonably 
available ” night and day for the rest of my life. To implement 
section 23, as it stands, requires at least three full-time consul- 
tants to every casualty department in the country. For most of 
the time they would have very little to do. Where will we find so 
many men (let us say, to begin with, five hundred) eager for the 
job? 

If we could have all these things, perhaps it would be 
fine for the patients. I am not sure that it would be as 
fine for the doctors as appears on first reading. Anyway, 
when I read the newspaper, I know, Sir, that we are not 
going to have these things. They are in cloud-cuckoo- 
land. There must be hundreds of casualty departments 
willing to barter the prospects of millennium for some- 
thing a little less lovely, but a little more likely, before 
we are all too old to bother. 


Sunderland. 


FORCEPS OR VACUUM EXTRACTOR ? 

Sir,—Whatever the method of vaginal delivery the 
presenting part must be made to overcome the resistance 
of the tissues of the birth canal. When the vertex presents, 
this resistance will lead to compression of the vault of the 
skull; because the skull is soft there will be compression 
of the intracranial contents. This will in turn affect the 
circulation in the brain and the ultimate result will depend 
on the degree and duration of the strain. 


T. G. LowbeEn. 


In a forceps-assisted delivery the additional force is applied 
to the sides of the face by the tips of the blades, but because the 
facial bones are rigid any compression force will not be trans- 
mitted to the intracranial contents. The vault itself is partly 
protected from the maternal resistance by the rigid blades and 
the rise of intracranial pressure is less than in an unassisted 
delivery. Snoeck? calculates that at the tips of the forceps 
blades under a traction force of 10 kg. there is a pressure of 
1500 g. per sq. cm. It must be remembered that traction is 
a" so that the duration of this pressure is relatively 
short. 

When a vacuum extractor is used to assist delivery the addi- 
tional force is applied through the attachments of the fcetal 
scalp. With the recommended half-atmosphere vacuum the 
scalp under the cup will be under a pressure of 500 g. per sq. cm. 
which will be maintained for the duration of the application of 
the cup. When traction is made the tension on the scalp at the 
margin of the cup is further increased. The layer of the scalp 
through which the vessels run is dense and prolonged local 
Pressure can ‘give rise to local necrosis. Possibly damage to 


1. Proc. R. Soc. Med. 1960, 53, 749. 
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diploic and emissary vessels may account for some of Dr. 
Boon’s findings (Sept. 16). 

Because the scalp is loose over the vault a traction force 
through it will give a compression component on the vault of 
equal moment and the effective traction force can only be 70% of 
the central pull (see figure). If Snoeck’s calculations are correct 
and the cup is itself 20°, inefficient, then the effective traction 
force from a 10 kg. pull is in the region of 5-5 kg. With this an 
intracranial pressure rise of 75 g. per sq. cm. is to be expected. 
In order to obtain the same descent as with forceps and a 10 kg. 
pull, a pull on the vacuum extractor of some 18 kg. will be 
required and a correspondingly raised intracranial pressure 
must be expected. 

Forceps are quicker, safer, and more efficient than the 
vacuum extractor. 
Liverpool. C. H. DE Borr. 
INTRAVENOUS ALBUMIN IN THE TREATMENT 
OF DIURETIC-RESISTANT ASCITES IN PORTAL 
CIRRHOSIS 

S1r,—Dr. Dykes (Sept. 16) is mistaken in assuming that 
we have not entertained the possibility that a drop in 
ascitic-fluid pressure might produce a fall in the pressure 
recorded from an intrasplenic needle, and indeed we have 
already published data indicating that this is the case 
after paracentesis abdominis.t This factor could well have 
accounted for part at least of the fall in intrasplenic 
pressure we noted in patients who responded to albumin 
infusions. It does not follow that the changes in intra- 
splenic pressure which we observed are explicable solely 
in terms of alteration of intra-abdominal tension; on two 
occasions after albumin infusions, intrasplenic pressure 
rose considerably in face of a fall in ascitic-fluid pressure. 

Dr. Dykes suggests that if paracentesis had been performed 
in our patients who failed to respond to albumin infusions and 
showed a rise in intrasplenic pressure, a drop in intrasplenic 
pressure would have been observed. In fact, in patient 9 this 
measurement was repeated after paracentesis and showed a 
further rise notwithstanding a considerable reduction of intra- 
abdominal tension. On this evidence we would submit that 
although reduction in intra-abdominal tension will in general 
lower intrasplenic pressure, the changes in intrasplenic 
pressure after albumin infusions are also dependent upon 
alterations in plasma volume. 

Starling 2 demonstrated in dogs that saline infusions were 
followed by a rise in portal venous pressure accompanying the 
expansion of plasma volume. In our experience in patients 
with liver disease given albumin infusions or diuretic agents, 
changes in plasma volume and intrasplenic pressure, although 
usually in the same direction, do not correlate closely. The 
factor of vascular resistance to emptying of the portal venous 
system seems important in this respect. The higher this 
resistance the greater might be see the rise in portal 


& Atkinson, M. Lancet, 1959, ii, 
2. Starling, E. H. #. Physiol. 1895. » 3 19, 312. 
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venous pressure after a given increase in plasma volume. The 
resistance to portal venous emptying appears to us one 
important factor in determining the effect of an expansion of 
plasma volume by intravenous infusion of albumin upon 
intrasplenic pressure and the rate of ascites formation. To 
conclude that “ differences in response of intrasplenic pressure 
between the two groups are the result rather than the cause 
of the diuresis” seems at variance with the results we have 
obtained. 

Department of Medicine, 


The General Infirmary, 
Leeds. 


LANGUAGE: THE LOST TOOL OF LEARNING 

Sir,—Dr. Johnson was of a mind with Sir Francis 
Walshe (Sept. 23) when, in the preface to the Dictionary, 
he quoted, in a modified form, Samuel Madden’s 
apophthegm: “‘ Words are men’s daughters, but God’s 
sons are things.” 

Woodstock, Oxon. 


CHLORHEXIDINE/CETRIMIDE MIXTURE FOR 
WASHING HANDS 


S1r,—The letters of Dr. Alexander (Aug. 5) and Dr. 
Scott (June 10) draw attention to the important and diffi- 
cult task of disinfecting the hands. Although many 
investigations on this and related topics have been reported 
(for example, that of Lowbury*), it is a fact that the 
problem of devising an acceptable and economical formu- 
lation which will (a) adequately cleanse and disinfect the 
skin during washing, (b) confer effective residual anti- 
bacterial properties on the skin afterwards, and (c) be free 
from irritant and sensitising properties, is far from being 
solved. 

The chlorhexidine/cetrimide formulation examined by Dr. 
Alexander is unlikely to be acceptable because it fails to lather 
and repeated use leads to soreness of the hands. Unfortunately, 
but quite wrongly as pointed out by Dr. Alexander, it is 
generally assumed that cleansing of the hands cannot take place 
satisfactorily without lather, because of our long association 
with the use of soap for this purpose. It may be possible, in the 
long run, to educate hospital staff that lather is esthetically 
undesirable but the unsuccessful attempts of the detergent 
manufacturers to convince the general public that lather is not 
necessary suggests the opposite to be the case. If this is so, 
then it is unlikely that non-lathering or slightly lathering pre- 
parations will come into widespread use irrespective of their 
other merits. 

We recently carried out a laboratory investigation of the 
efficacy of an aqueous formulation containing 0:3% chlor- 
hexidine and 3% cetrimide (1 in 5 dilution of ‘‘ Savlon ” 
Hospital Concentrate) for washing and disinfecting the hands. 
This strength was chosen because it appeared to be the mini- 
mum at which the “ desirable” degree of lathering was 
apparent. Throughout the investigation, treatment of the hands 
took the form of a short preliminary wash lasting 1 minute with 
a few ml. of solution, a rinse in running tap water, scrubbing of 
the finger nails for half a minute, followed by further 2-minute 
lathering with fresh detergent without a brush and finally a 
second rinse under the tap. 

The first experiments were performed to determine and com- 
pare the skin degerming effects of chlorhexidine/cetrimide and 
toilet soap, the latter being used in exactly the same manner as 
the former. For this, the number of viable bacteria initially 
removable from the hands of six male subjects was determined 
by rubbing the hands together vigorously in a standard fashion 
in two successive bowls, each containing one litre of sterile tap- 
water. The treatments described above were then carried out 
and sampling of the hands repeated in three further bowls con- 
taining similar amounts of water (bowl 3) or water containing 
05% soft soap (bowls 4 and 5). (In other tests the water in 


1. Lowbury, E. J. L. J. clin. Path. 1961, 14, 85. 
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M. S. Losowsky. 
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BOWL NUMBER 


1. Toilet soap 
2. Chlorhexidine/cetrimide 
3. Chlorhexidine/cetrimide: 0-5% soap in bowl 3. 


} water in bowl 3. 


bowl 3 was replaced by soap solution.) Viable counts were 
carried out on the contents of the bowls, and, to prevent any 
false negative results due to the carry over of antiseptic, 1% 
* Lubrol’ W and 0-3% egg lecithin were incorporated in the 
nutrient-agar culture plates. The mean results of these experi- 
ments are shown in the accompanying figure. 

After the chlorhexidine/cetrimide wash, relatively few viable 
bacteria could be recovered from the hands even when these 
were rubbed vigorously together in water, thus confirming the 
observations of Miller et al.? on the remarkable property of 
skin treated with quaternary ammonium compounds in “ bind- 
ing ” bacteria. Furthermore, an analysis of the results showed 
that when soap solution was used to disrupt the film of adsorbed 
antiseptic the number of viable bacteria on the skin was reduced 
by approximately 70% compared with those present after the 
wash with toilet soap. 

Other experiments were performed on eight male subjects 
along similar lines to those reported by Smylie et al.? On 
Monday to Friday of the first week the hands were washed 
twice daily with toilet soap and surgical gloves worn for two 
hours before sampling of the fingertips. During the second 
week the procedure was repeated using the chlorhexidine/ 
cetrimide, and the results showed this treatment to be effective 
in maintaining an extremely low superficial contamination of 
the skin under the gloves. 


Subject Average “‘ Fingertip ”’ Counts for Week 


‘oap Chlorhexidine/cetrimide 
1 129 ae 0-8 
2 199 0-6 
3 109 19 
4 129 0:7 
5 116 1:3 
6 294 44 
7 ae 189 ~ 1-4 
8 sisi 69 10 


The fingertips were also examined by scrubbing in 0-5% 
soap solution in nutrient broth in order to ascertain whether the 
reduction observed by the direct streaking of the fingertips on 
nutrient agar containing 1% lubrol W and 0-3% egg lecithin 
was real, or whether the bacteria were still viable but bound by 
the residual antiseptic. The results conclusively showed the 
former to be the case. 

We have not investigated the effects of washing the hands 
with chlorhexidine/cetrimide for the short time (45 seconds) 
used by Dr. Alexander but, on the evidence available, it is 
reasonable to assume that the skin so treated will effectively 
“bind ” a large proportion of the viable bacteria which have 
not been removed or killed during washing and thus minimise 
their direct and indirect transference to other persons. Indeed, 
it would appear that the use of the handwashing procedure 
described has much to commend it over the conventional soap 
wash or soap wash followed by a short rinse in alcohol, neither 


2. Miller, B. F., Abrams, R., Huber, D. A., Klein, M. Proc. Soc. exp. 
Biol. Med. 1943, 54, 174. 3 
3. Smylie, H. G., Webtser, C. U., Bruce, M. L. Brit. med. F. 1959, ii, 606. 
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of which effectively degerm the skin or confer “‘ bacteria- 
binding ” or residual antiseptic properties. 

No irritation, sensitisation, or other adverse effects were 
observed in subjects participating in these experiments after 
many repeated applications within one week. When the 
chlorhexidine/cetrimide was regularly used for normal social 
washing of the hands by several hundreds of volunteers over a 
period of two weeks, no cases of true cetrimide sensitivity were 
encountered except that a small proportion complained of 
slight drying of the skin. 

Imperial Chemical Industries, Ltd., 


Pharmaceuticals Division, 


Wilmslow, Cheshire. R. HALL. 


Sir,—Although Dr. Alexander (Aug. 5) has observed 
the characteristic prolonged protective action of hexa- 
chlorophane both in practice and by experiment, he has 
ignored these advantages when cooperating with Mr. 
Taylor and Mr. Barrett in preparing his own disinfectant 
detergent. 


A culture rubbed on to the hands is accessible to highly 
active antiseptics such as cetrimide and chlorhexidine and no 
doubt excellent results can be obtained by such a test as he 
describes. Unfortunately the results of tests by the glove 
technique rarely justify the optimism derived from such short- 
term testing. It is our experience that only hexachlorophane 
and, to a somewhat greater degree, tetrachlorosalicylanilide 
can give a substantial reduction in the flora of the skin and 
even these materials have to be used regularly for about a 
week before the effect is maximal. Tetrachlorosalicylanilide, 
whilst having an excellent affinity for the skin, is capable of 
causing an occasional sensitisation to light and cannot safely be 
recommended. No reactions of any importance have been 
reported from the use of hexachlorophane of which millions of 
tablets of soap have been manufactured. 

We have attempted to examine the effect of hexachlorophane 
by the technique of Lowbury and Lilly? but found that the 
results were unreliable. Whilst the total number of organisms 
isolated from the glove fell from 100,000 to 1000 when an 
antiseptic soap was used, 30,000 organisms could still be 
removed from the hands by “ washing ”’ in sterile saline. It 
was clear that the count of organisms by their technique was 
influenced by the degree to which the subject sweated and the 
extent to which the hands were used when wearing the gloves. 

In order to measure the bacteria remaining after the normal 
washing and rinsing, subjects washed and scrubbed their hands 
for five minutes, rinsing thoroughly, and then “ washed ” 
their hands in 1500 ml. sterile saline for five minutes. Counts 
on the saline were made on blood-agar. The average number of 
organisms removed by the saline wash was five million when 
ordinary soap was used and twenty thousand after continued 
use of a soap containing hexachlorophane or tetrachloro- 
salicylanilide. After returning to the use of ordinary soap for 
washing, the counts in the saline rapidly returned to an average 
of several million organisms. At a time when the count in the 
saline was twenty thousand, the count in gloves was about five 
hundred, yet a second five-minute saline “ wash” after 
removing the gloves again gave counts approaching twenty 
thousand organisms. 

It is the level of this residual flora which can be reduced by 
99% by the continued use of hexachlorophane, but not by 
Many more potent antiseptics which are not retained by the 
skin. The reduction in free organisms in a glove justifies the 
use of hexachlorophane. Even with hexachlorophane a high 
residual flora can be demonstrated by the techniques described 
but the numbers shed into the glove appear to be far less than 
when ordinary soap is used. 

Experiments with radioactive hexachlorophane reported 
from America indicate that a maximum level is reached after 
about a week and 24 hours after use this has fallen to half that 
value. Our bacteriological results show similarly that two days 
after returning to ordinary soap the bacterial population is back 


~ 1, Brit. med. J. 1960, i. 1445. 


to millions. Although from the manufacturer’s point of view 
the necessity for continuous use of hexachlorophane soap is a 
good thing, we are currently selling a liquid soap containing 
hexachlorophane to hospitals at 5s. a litre which is little more 
than half the cost of Dr. Alexander’s home-made preparation. 
We feel that it is no longer necessary to withhold hexachloro- 
phane on the grounds of expense, nor to try to change the 
opinions of those doctors and nurses mentioned by Dr. 
Alexander who like the feel and lather of a “‘ good ” soap. 


Weddell Pharmaceuticals, 
Union International Co., Ltd. H. F, Frost 
mdon, E.C.1. Director of Research. 


DOCTORS FOR THE FORCES 


S1r,—‘‘Service Critic’ (Sept. 30) advocates an atti- 
tude survey to determine the reasons why few students 
and young medical graduates want to join the Armed 
Forces. Just such a survey at 15 British medical schools 
and their associated hospitals has recently been completed 
by the Royal Air Force. The survey analysis shows the 
following main objections to Service medicine, given as 
percentages of total replies: 

Pay not comparable with that in the N.H.S. (especially at age 

35 and over) .. ae = “~ “ i - 
Inadequate clinical material and danger of diversion to admin- 

istration - -s oe = - ‘+ oo 9% 
Too much movement and a lack of married accommodation 75% 


Dislike of regimentation 5a < - - --§ 0% 
Loss of place in the civilian “‘ rat race’ for those on short 
engagements .. . 33% 


This survey broadly supports the opinions expressed 
by your correspondent and in your leader of Sept. 23. 
Some of the objections (certainly so far as clinical experi- 
ence in the Royal Air Force is concerned) are based on 
ignorance or false impressions. In so far as this is due to 
bad public relations rather than to prejudice, it can and 
must be corrected. So far as pay and conditions of ser- 
vice are concerned there is certainly no complacency. 
On the contrary, the Service authorities are at this moment 
considering urgently the scope of possible improvements. 


J. BARRACLOUGH 


Air Ministry, 
Chief Information Officer. 


London, S.W.1. 


LONG-TERM ANTICOAGULANT THERAPY 


S1r,—In your leader of July 15 the review of the two 
excellent studies using long-term anticoagulant therapy 
was well done.! 2 Since both studies indicated there was 
increased mortality in the control group (which was 
treated with anticoagulants only during the acute infarc- 
tion) you logically assumed there was some danger in 
stopping anticoagulants in this situation. Then you sug- 
gested that it may be necessary to continue therapy 
indefinitely. 

A more sensible alternative would be not to start this 
treatment in the first place. If stopping medication is 
dangerous one may either give it indefinitely or not give 
it at all. Since there has never been a satisfactory study 
showing any benefit from anticoagulant therapy in acute 
myocardial infarction, I suspect most physicians would 
prefer to avoid the hazard of these drugs were it not for 
the opinion of so many “ authorities’. The realisation 
that discontinuing this therapy may be more harmful 
than not starting in the first place should be disconcerting 
to the enthusiasts. 

Fortunately the Danes have come along at the proper 
time with a study that opens what has been a closed book 








1. Report. to the Medical Research Council of the Working I Party on 
Anticoagulant Therapy in Coronary Thrombosis. Brit. med. ¥. 1959, 


i, 83. 
2. Bjerkelund, C. J. Acta med. scand. 1957, 158, suppl. 330. 
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in the United States.* I hope their excellent work will 
give encouragement to those who have been made to feel 
it was morally and ethically wrong to withhold these drugs. 
Boulder, Colorado. ROBERT B. MCFARLAND. 
GREASE-GUN INJURIES 

S1r,—Your annotation of Sept. 9 seems to advise wide- 
spread dissection of the swollen tissues as the treatment 
of every case of grease-gun injury. I do not think that all 
these cases should be treated surgically. Less severe cases 
in which the damage is confined usually to the tip of the 
right index finger resolve without operation. Instead of 
immediate surgery it would be wiser to advise very careful 
initial examination, for there are cases in which the tension 
on the skin caused by the bulk of grease confined under 
it is such that releasing incisions and evacuation of grease 
are necessary; but there are others in which there is no 
danger of skin necrosis and the bulk of grease is small, and 
these resolve without special measures. 
oe Davip F. THOMAS. 

STEROID THERAPY IN JAUNDICE 

S1r,—Dr. Tuck and Dr. Roberts (Sept. 16) object to 
my suggestion that 6-mercaptopurine might be used to 
suppress antibodies in a rhesus-negative pregnant woman, 
to avoid injury by the agglutinins to the foetus. The use 
of 6-mercaptopurine was mentioned in a lecture ‘ on anti- 
body formation by Sir Macfarlane Burnet in America. 
He stated that, in his opinion, antibodies were not formed 
by the reticulo-endothelial system but by plasma cells 
and large lymphocytes; he mentioned this use of 6-mer- 
captopurine to damp down demonstrable antibodies. 
(There are of course “‘ antibodies ”’ in cells that cannot be 
demonstrated by our present methods.) 

The other six suggestions seem to be novel to your 
correspondents but they are founded on reliable experi- 
mental work. We have good authority for the statement 
in your annotation on the centenary celebration for Sir 
Henry Head “.. . fertile error is preferable to sterile 
fact, and even in his .errors Head had accomplished 
much by stimulating the thought of others.” 


—— FRANK MARSH. 


* NO SPECIALISED EXPERIENCE ” 

Si1r,—There is nothing very fresh about Dr. Hellier’s 
remark (Sept. 23) about the integration of dermatology 
with medicine in general. I must have heard it hundreds 
of times during the past forty years as well as its corollary 
**You must treat the patient as a whole and not just 
the skin.” 

During the same period dermatologists have conscientiously 
tried, without conspicuous success, to adapt the current 
medical hypotheses to their own problems, especially the focal 
infective, the psychosomatic, and the general adaptation hypo- 
theses. Dr. Jarrett’s point seems to be that there have been 
immense strides forward in knowledge of the physiology, 
anatomy, and pathology of the skin in the past few decades 
and that advance in knowledge of the nature of common but 
obscure disorders of the skin which form the bulk of the 
dermatologists’ problems, may perhaps be looked for more 
hopefully from that direction than from the broader specu- 
lative medical concepts. Like Dr. Hellier, he is doubtless in 
favour of recruiting dermatologists from those who have had a 
really good medical education, but not sure that senior medical 
registrars who have hitherto shown no interest in the skin and 


3. Hilden, T., Iversen, K., Raaschou, F., Schwartz, M. Lancet, Aug. 12, 
p. ‘ 
4. See Lancet, Sept. 9, 1961, p. 588. 


its problems, are necessarily the best recruits, and especially 
he seems to doubt the wisdom of accepting them immediately 
in the grade of full-time senior dermatological registrar. 

I am inclined to agree with him. I would add that far from 
finding the anatomy, physiology, and pathology of the skin 
comparatively unexciting, the modern generation of derma- 
tologists appear to be increasingly interested in those aspects 
of their work and those who are fortunately able to obtain 
grants for study abroad, commonly elect to go to one or other 
of those American schools in which this experimental approach 
flourishes. 


London, W.1. 


SIX CHILDREN WITH COUGHS 

Si1r,—It was with the greatest appreciation that I read 
the article of Sept. 9 by Dr. Simon Yudkin on “ the 
second diagnosis’. His observations are of the utmost 
significance, not only for their intrinsic clinical interest, 
but also for the issues they raise in regard to the relation 
between doctor and patient and the whole question of 
medical education. In taking a medical history from the 
patient he is rightly concerned with the importance of 
listening rather than questioning, bearing in mind that 
there must always be two questions to which an answer is 
needed: first, what is the matter with the patient ?; and 
second, why has he or she come at that particular moment? 
“ The first,” he says, ‘‘ we are taught about and trained to 
deal with; to deal with both is the beginning of real medicine.” 
(My italics.) It is in regard to the second question 
especially that he pleads for earlier teaching if we are 
really concerned to turn out good doctors. 

From this remarkable article, which is all the more arresting 
because of the original way in which the author has presented 
his thesis, it is evident that Dr. Yudkin, in common with nota 
few of his colleagues, is more than a little dissatisfied with the 
way in which patients are often handled by the doctor. With 
such dissatisfaction I am wholly in agreement, and I take the 
publication of Dr. Yudkin’s essay as a welcome occasion for 
reiteration of the lesson of which I believe our profession 
stands in great need today, and which, despite all the recent 
committees and discussions on the medical curriculum, it 
seems so hard to inculcate. 

It has been said in high quarters, and with truth, that the 
student of today must perforce be brought up to a system of 
medicine very different from that existing at the beginning of 
this century. Accurate diagnosis now involves a knowledge of 
technology far beyond anything that could have been envisaged 
by the medical student of my generation. In view of the debt 
which clinical medicine undoubtedly owes to scientific research, 
it is obvious that the medical curriculum must now include a 
far greater measure of purely scientific training than was 
necessary or indeed possible in earlier days, and we rightly 
insist upon the value and necessity of scientific research in the 
medicine of the future. But this does not mean that we must 
abandon all that our great clinical forbears have taught us, 
more by example than by precept, of the art of handling sick 
persons in such wise as to preserve that holism in medicine to 
which so much lip-service has been paid but which, it must be 
confessed, has been honoured far more in the breach than in 
the observance. 

The whole history of human activities seems to show 4 
swinging of the pendulum from one extreme to another, 
and always in the name of progress, which, however, as 
H. A. L. Fisher remarked in his History of Europe, is nota 
law of nature. In the present enthusiasm for research I 
cannot but recognise one of such extremes, which I 
venture to designate the apotheosis of science, and which, 
in common with many of my contemporaries, I deplore. 
I hope I shall not be misunderstood in this matter. I need 
hardly say that in putting forth such a criticism I do s0 


G. B. DowLInc. 
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with no desire to denigrate the efforts of our research- 
workers, or to underestimate the value of their contribu- 
tions to medicine. But I have chosen the word apotheosis 
advisedly. It means deification, and often, I make bold to 
say, idolatry; an idolatry of science, like other idolatries of 
old, must eventually bring in due course its own nemesis. 

What we are in danger of doing is placing undue insis- 
tence on purely scientific training of our students, to the 
neglect, I had almost said exclusion, of the many other 
aspects of education which, in the making of a good 
doctor, are equally important, and without which we shall 
never be able to make that second diagnosis the vital 
significance of which Dr. Yudkin has so rightly emphasised. 


London, W.1. MAURICE DAVIDSON. 


INTRAVENOUS REPLACEMENT OF 
SPLENIC TISSUE 


S1r,;—The communication by Professor Woodruff and 
Mr. Nolan (Sept. 23) is very interesting and stimulating. 
There are two points to comment on, if I may: 


1. In a preliminary experiment to test the presence of 
bartonellosis in the colony of mice at the Medical Research 
Council clinical endocrinology research unit, I have found 
that splenectomy resulted in a high incidence of spontaneous 
tumours in the splenectomised mice (three out of five). I do 
not know the exact implication of this finding on Professor 
Woodruff’s observation, but it is evident that splenectomy did 
not favour the host against tumour development, at least in 
the mice of this particular colony. 

2. The second comment is related to the supposition that 
the suspension of splenic cells have a stimulating effect on the 
bone-marrow. This supposition contradicts the finding of 
Wintrobe and his coworkers! that the spleen inhibits the 
production of the white blood-cells. The finding was reported 
on the albino rat. 


Department of “iter 


University of Edinbur, T. ASTARABADI. 


* OUTPATIENTS EXTRAORDINARY ” 


Sir,—I fully endorse Dr. Bell’s remarks in his excellent 
article of Sept. 30 on a peripheral medical clinic, and I 
wish to add that the success of this scheme, in which I 
have been privileged to participate, is due to the keen- 
ness of the general practitioners. Never have less than 
three of the four attended to present their own cases. 
The benefit to the consultant, particularly to a physician, 
of a full insight into the patient’s background and social 
history makes this his most pleasant and profitable out- 
patient session. 


The geographical situation of the Petworth Cottage Hospital, 
a mile outside the town, makes the surgery the more convenient 
centre for diagnostic work. In other towns, particularly if they 
have more than one practice, the local or cottage hospital would 
be more suitable. In fact, such facilities for practitioners to 
attend consultant outpatient sessions are available in two other 
peripheral hospitals in this group. Surely such clinics, together 
with domiciliary visits, should form the ideal link between the 
general practitioner and the consultant. For this reason routine 
diagnostic facilities should be maintained at the periphery of all 
hospital groups. For patients requiring full investigation and 
treatment in hospital, it is obviously wiser for them to be 
brought to one centre in the group where the fullest possible 
facilities and advice should be available. 

The close association of practitioner and consultant need not 
be confined to rural groups. Similar peripheral diagnostic 
clinics are no doubt held in urban areas. The additional time 
spent in travelling by the consultant is fully compensated by the 
advantages of contact with his colleagues and convenience to his 


1. Palme Palmer, x c. Kemp, Ileen, Cartwright, G. Re Wintrobe, M. M. Blood, 
> ’ 3. 


patients. There is also room for experiment in a combined 
** health centre ” acting as a surgery for the general practitioner 
of the town and an outpatient department for the hospital, 
where a consultant in each of the major specialties would com- 
monly be available during surgery hours. 


Chichester. CONSULTANT PHYSICIAN. 


TRISOMY AND GROUP V 

S1r,—Crawfurd ! discussed the clinical symptoms of 
trisomy for chromosome 17 and 18, and suggested that the 
similarities of these cases of multiple congenital abnormali- 
ties indicate that these chromosonies are partially homo- 
logous. He also reported a trisomic 18, where the extra 
chromosome is deleted. 

A review of the trisomics 17 and 18 to date indicate that 
they arise with about the same frequency, and the follow- 
ing explanation suggests itself. 

First, it may be stated that apart from variations in sex- 
chromosome constitution and the trisomic 21, trisomy in man 
is very rare for other chromosomes. This may imply a rarity of 
pairing failures, and one may expect “‘ non-disjunction ” lead- 
ing to trisomy to be associated with abnormalities of chromo- 
some behaviour indirectly leading to non-disjunction. Such an 
event could be “ unequal crossing-over ”’ (see fig.). 

After non-disjunction at first anaphase the chromosomes 
could separate at the second meiotic division. Two of the ensu- 
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Diagrammatic representation of unequal crossing over in chromo- 
some 18 followed by non-disjunction at first division. 


ing cells would be without chromosome 18 and produce lethal 
monosomic zygotes, while the other two would contain two 
chromosomes each, one a normal 18 and a duplication-carrying 
18 (pseudo-17), and the other a normal 18 and a deleted 18. 
These two types would be produced in equal numbers. Thus 
apparent trisomy 17 and trisomy 18 should occur with equal 
frequency. 

Since group V is one of the easier groups to classify, it seems 
strange that half of Patau’s cases * could not be conclusively 
stated as trisomics 17 or 18. The fact that Crawfurd’s chromo- 
some 18 is deleted also points to the suggested interpretation, 
since it is unlikely that the events of non-disjunction and the 
process of deletion should be unrelated. Similar examples of 
related events may be quoted, the mongol Klinefelter which 
has a much higher incidence than that produced by chance 
alone, suggesting that the event of non-association of sex 
chromosomes (leading to XY sperm or XX eggs) and the non- 
association of the two chromosome 21 (causing trisomy) did 
occur in the same parental cell. 

Crossing-over in unusual positions on the chromosomes often 
leads to non-disjunction, particularly when this occurs nearer 


» Soeetens, M. @’A. Lonsite 1961, re 22. 
. Smith, D. W., Patau, K., Therman, E 








. ibid. July 22, 1961, p. 211. 
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the centromere than normal. Unequal crossing-over is mostly 
due to unequal pairing, which again is due to a duplication 
resulting in a chromosome with two homologous regions follow- 
ing upon each other. Due to the lack of coincidence of centro- 
mere position such bivalents often fail to separate at first divi- 
sion (AI) whilst at the second division they may come apart (not 
uncommon in hybrids). 

If this suggestion is correct one does not have to assume that 
these cases of multiple congenital abnormalities have a different 
chromosome basis. Why should two different chromosomes 
have about equal incidence of trisomy ? The clinical symptoms 
should be (and are) largely the same and the differences could 
possibly be connected with the actual position of the unequal 
exchange points. 

Finally, Crawford draws attention to the difficulties of dis- 
tinguishing between 21 and 22, and implies that this may be 
another example of chromosome homology where two trisomic 
produce the same phenotype—namely, mongolism. This 
inference is unacceptable because (a) in good material mongol- 
ism can be clearly shown to be associated with trisomy for 21, 
and not 22, and (6) trisomy for 22 is not a mongol, but was first 
believed to cause the Sturge-Weber syndrome. Finally, the 
extraordinary consistency of the clinical appearance of mongols 
does not suggest a heterogenic origin. It seems also safe to con- 
clude that the incidence of trisomy for 21 and 22 is very 
different—although these chromosomes are similar in structure. 


Any apparent discrepancy in the clinical symptoms 
between these 18-trisomics seems rather to reflect the 
inability of the clinician (with present-day knowledge) to 
interpret and interrelate his clinical findings with onto- 
genetic events. 


Cytogenetics Department, 
Christie Hospital 
and Holt Radium Institute, 
chester. 


S. MULDAL. 


PROPERTIES OF X CHROMOSOMES 
S1r,—In response to Dr. Ohno’s letter (Sept. 23), may 
I put in a word on behalf of the second X chromosome ? 


Although it is undoubtedly correct that the loss or gain of 
an X chromosome has a much less drastic effect on the organ- 
ism than if an autosome were involved, the effect of an abnor- 
mal X chromosome complement is by no means negligible. 
Thus, taking the basic formula 2A--X, an additional X chro- 
mosome cannot be entirely functionless, since it is needed for 
the development of a normal female phenotype and its absence 
leads to a definite clinical entity—i.e., Turner’s syndrome. 
Similarly, starting with the formula 2A+ XY, an additional 
X chromosome causes Klinefelter’s syndrome. Nor should 
these effects be underestimated, for although both syndromes 
are viable, the high degree of sterility with which they are 
associated renders them equivalent to lethal conditions from 
the point of view of the continuance of the genetic material on 
the X chromosome. 

A second X chromosome, therefore, produces a definite 
developmental effect, even though it is also concerned with the 
formation of sex-chromatin. This fact does not conflict with 
the hypothesis put forward by Dr. Lyon,' that sex-linked 
genes which produce a mottling effect in heterozygous females 
do not act in the sex-chromatin-forming X chromosome. The 
two types of genetic effect are quite distinct, one being caused 
by chromosomal unbalance, while the other is due to the action 
of single genes. If, however, one assumes that the hetero- 
pyknotic X chromosomes are entirely non-functioning from a 
genetic point of view, one would also have to assume that the 
two types of genetic effect exert their influence at different 
times in development. In human embryos, sex-chromatin is 
first visible between the 10th and 18th day of gestation.’ 
Therefore, the effects of unbalance of the X chromosome 
would have to take place before this time, whereas the sex- 
linked genes, discussed by Dr. Lyon, both in the mouse ! and 


‘ ‘Lyon, | M. ‘F.. Nature, Lond. 1961, 190, 372. 
2. Park, W. W. 7. Anat., Lond. 1957, 91, 369. 


in man,*® would have to act at a later stage of embryonic 
development, after the sex-chromatin has been formed. 

Direct evidence on the time of development at which the 
two types of genetic effect are laid down would be a great step 
forward in our knowledge of the genetic properties of the 
X chromosome. 


The Galton Laboratory, 
University College London, 
London, W.C.1. 


DISCREPANCIES BETWEEN BONE-MARROW 
AND PERIPHERAL-BLOOD CHROMOSOMAL 
CONSTITUTION 
S1r,—Jacobs et al.‘ reported a chromosomal constitu- 
tion of peripheral blood which differed from that in the 
bone-marrow. A constant abnormality was present in the 
cells of the sternal marrow, while in the peripheral blood 
the chromosomal picture was a mixture of two cell types. 
Ford et al.,> Fraccaro et al.,* Nowakowski et al.,’ and 
Sandberg et al.* found mosaicism in different patients with the 

Klinefelter or Turner syndrome. 

Short-term cultures of peripheral-blood leucocytes were 
established by Becgak’s modification® of the method of Hunger- 
ford et al.,!° in cases in which the bone-marrow cell-count 
was constantly abnormal. In a patient with the Klinefelter 
syndrome (already reported !') the possibility of mosaicism was 
not dismissed !* although the bone-marrow cells counted had 
47 chromosomes. Short-term cultures of peripheral blood 
gave the results set out in the accompanying table and fig. 1, 

3. Lyon, M. F. Lancet, Aug. 19, 1961, p. 434. 
4. Jacobs, P. A., Harnden, D. Gc. Court Brown, W. M., Goldstein. J., 
Toso"! HG. MacGregor, T. N,, Maclean, N., Strong, J. A. Lancet, 
. Ford, ‘oly Bi Jones, K. W., Polani, P. E., de Almeida, J. C., Briggs, J. H. 


5 
ibid. 1959, i, 711. 
6. Fraccaro, M. Gemzell, C. A., Lindsten, J. Acta endocr., Copenhagen, 
496. 
7 
8 


UrRsuLA MITTWOCH. 


1960, 34, 4 
‘ Nowakowski, H., Lenz, ‘yg , Bergman, S., Reitalu, J. ibid. p. 483. 
. Sandberg, A. A., Koepf, G. F., Crosswhite, L. H., 
Amer. F. hum. Genet. 1960, “12, 231. 
9. Becak, W. Rev. bras. Biol. (in the press). 
10. Hungerford, D. A., Donnelly, A. J., Nowell, P. C., Beck, S. Amer. 7. 
hum. Genet. 1959, 11, 215. 
11. Leon, N., Ferrari, 1, Bottura, C. Lancet, 1960, ii, 319. 
12. Leon, N., Ferrari, I., Bottura, C. Rev. paulist. Med. 1960, 57, 70. 
13. Patau, K. Lancet, 1961, i, 933. 
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CHROMOSOMAL COUNTS IN THE PERIPHERAL-BLOOD LEUCOCYTES 
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suggesting sex-chromosome complements of 47/46 chromo- 
somes. 

In a patient with gonadal dysgenesis, aged 26, exhibiting 
short stature, mental retardation, cubitus valgus, nevi, primary 
amenorrheea with streak gonad, lack of breast development, 
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Fig. 2—(a) Karyotype with 45 chromosomes; (6) karyotype with 
44 chromosomes. 


and a chromatin-negative buccal smear configuration, the 
chromosomes in the bone-marrow were counted. A constant 
XO configuration was observed. The peripheral leucocyte 
chromosomal counts represented (see table and fig. 2) show 
an admixture of various cell types. 

This case will be reported fully elsewhere." 


Department of Endocrinology, 
First Medical Clinic, 
Hospital das Clinicas, 

University of Sio Paulo, Brazil. 
Genetics Laboratory, 

Instituto Butantan, 
Sido Paulo. 


NELSON LEON 

DORINA REICHHARDT Epps. 
Maria LuIzA BECAK 
WILLY BEGAK. 


CAUSES OF FAMILIAL MONGOLISM 

S1r,—The reports by Fraccaro et al.,!® Penrose et al.,!® 
and Carter et al.,!’? demonstrating translocation as the 
cause of familial mongolism, stimulated the study of the 
family reported here, in which a young mother gave birth 
to two successive mongol children. 
; The first infant died at 8 months and had multiple anomalies 
in addition to classical features of mongolism. The second 
child, a boy now aged 4, had mongoloid features without other 
anomalies. The mother and father were normal on examina- 
tion and not mongoloid. The two children were born when the 


14. E Epps, 1 D. ‘R., Bottura, C., Ferrari, I. (to be published). 

15. Fraccaro, K, Kaijser, K, Lindsten, J. Lancet, 1960, i, = 

16. Penrose, L. 8. Ellis, J. R., Delhanty, J. D. A. ibid. 1960, i ii, 4 

17. Carter, C. O., Hamerton, J. L., Polani, P. E., Gunalp, re ” Weller, 
S. D. V. ibaa. p. 678. 


mother was 25 and 26, and the father 23 and 24. There were 
no instances of mongolism or mental deficiency in either 
branch of the family. 

The second child and both parents were studied by leucocyte 
cultures, and to our surprise both parents were normal and the 
mongol child showed a consistent count of 47. Five karyotypes 
were consistent with trisomy for 21 in the mongol child. 

Chromosome count 
45 46 47 


Mother... a 
Father _ os 1 20 = 
Mongol child ae. “a 3 40 


To date, two families have been described in which 
multiple examples of non-disjunction occurred. The first 
family!® included one sibling with trisomy for 13-15, 
and a second with an XO karyotype. The second 
family '* included two trisomic mongols and an XXXXY 
male. These families constitute a significant body of 
evidence in support of some factor other than chance— 
perhaps a genetic factor—as a cause for non-disjunction. 
From the study of these families it is also apparent that 
familial mongolism may be caused either by translocation 
or by non-disjunction. 


Veterans Administration Hospital, 


West Haven, Connecticut, U.S.A. HERBERT A. Luss, Jr. 


HAMOPHILIA A IN A GIRL 


S1r,—The report by Dr. de la Chapelle and his col- 
leagues (Sept. 9) is similar to a case reported by McGovern 
and me." We suggested that our patient was a heterozygote 
showing clinical manifestations of hemophilia. This 
assumption is not unreasonable since many heterozygotes 
are known to show a mild A.H.F. deficiency and mild 
bleeding tendencies. 


Western Reserve University, 


Cleveland, Ohio. ARTHUR G. STEINBERG. 


DIAGNOSIS OF DISC LESIONS 


S1r,—I was interested in your leader on disc lesions 
(Sept. 16). Some time ago #! I suggested a probable cause 
in the young adult. It appears to be no longer in dispute 
that in older people the disc degenerates, producing the 
sciatic pain and “‘ night cramps ”’ so often complained of by 
the elderly. 

It seems that there is a prodromal stage in this condition. 
It is characterised by transient neuralgias, formication, and 
muscular cramps down the affected limb. Pain at this stage is 
not predominant and only a mild degree of lumbar discomfort 
is experienced. Myalgic spots are not present in the buttocks 
although deep pressure over the suspected lesion and the but- 
tocks may accentuate and extend the area of the neuralgia. 

After a varying period, myalgic areas or spots form in the 
buttocks as the result of sensory-nerve stimulation at the site of 
the lesion. One of the many exciting factors may now “ trigger 
off’ these spots, causing the excruciating pain and spasm of 
the affected muscles. 

Medical treatment is usually satisfactory and complete rest 
and sedation is essential for a week or so. The myalgic spots in 
the buttock—the major cause of the pain and spasm—are then 
located and treated, and finally the myalgic area around the 
initial lesion is treated. Chronic symptoms due to disc lesions 
respond very rapidly to this treatment, many patients becoming 
symptom-free in two or three weeks. 

In my view, surgical treatment is indicated when acute 
symptoms persist for long periods in the absence of myalgic 
spots. 


London, W.1. 


18. Therman, E., Patau, K., Smith, D. W., De Mars, R. I. 
Genet. 1961, 13, 193. 

19, ieel''D O. J., Breg, W. R., Schmickel, R. D., Tretter, W. Lancet, July 8, 
1961 78. 

2: 3 Lab. c Med. 1958, 51, 386. 

rh Lancet, 1959, i, 1151. 


Louris Moss. 


Amer. F. hum. 
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ADVERTISEMENTS FOR HEALTH 

Str,—As chairman of an advertising agency which, 
during my working life of thirty-eight years, has regularly 
and conscientiously sought medical and other scientific 
advice in the preparing of advertisements, I am naturally 
interested in Dr. Mullins’ closely argued article and the 
correspondence which has followed it. 

As a cruising yachtsman of the same vintage and owner 
of an ocean racer, I have always given a good deal of 
attention to what medical stores a yacht should carry 
when she may be up to ten days at sea without any hope of 
* consulting a doctor”. What, in particular, was the best 
way to treat burns which so often happen in the galley in 
a lively sea? As far as I can remember, medical advice 
for treatment has varied between keep it well covered— 
don’t cover it—keep it dry—apply pure fat like butter or 
an ointment—on no account use anything oily—use tannic 
acid, either as a strong infusion or as a jelly—use acri- 
flavine (I cannot remember whether this is a proprietary 
name)—use gentian violet—use a saline bath. I am too old 
now to be responsible for the health and safety of young 
men on ocean races and I don’t know what the latest 
developments are in this fluctuation of medical opinion 
which might have made me an honest advertising agent at 
one time and a spreader of falsehood at another if I had 
ever had a remedy or treatment for burns to advertise. 

As a man, I have never suffered from irregularity of 
bowel action, but my friends who do tell me how different 
is the advice which is given them today from that which 
they were given in the twenties and thirties, under the 
influence of Sir William Arbuthnot Lane among others. 
The present practice may continue, but further research 
may point to a return to the old insistence on daily action. 

I am sure that there are occasional lapses of truth in 
advertising and my own agency may have been guilty of 
some, though we take every possible care to secure accurate 
presentation of facts, especially in ‘“‘ advertisements for 
health ”. What I and most of my friends in advertising 
are anxious to avoid is a series of witch hunts such as are 
proposed by Mr. Francis Noel-Baker and the Advertising 
Enquiry Council on subjects on which there appears to be 
no finality of scientific opinion. 

R. A. BEVAN 
Chairman, S. H. Benson Ltd., and 


President, Institute of Practitioners in 
Advertising. 


London, W.C.2. 

S1r,—Professor Yudkin’s suggestion (Sept. 30) that 
claims for slimming aids should be subject to a seal of 
approval deserves pressing attention by the Legislature 
and by our professional bodies. It will be necessary, 
however, for any authority charged with reviewing 
products and claims for them to maintain a more objective 
approach than that exemplified in parts of Dr. Mullins’ 
original article (Sept. 16) and her letter of Oct. 7. 

It is not Professor Yudkin who, as she alleges, has 
missed the point, but herself who fails to differentiate the 
wood of dietary principles in her preoccupation with the 
trees of individual foodstuffs. 

Dr. Mullins admits the efficacy of the so-called “ high- 
fat ’” diet; indeed in a published work she states “‘ so it is well 
worth while to try the ‘ eat fat’ theory ”. In view of the high 
calorie concentration in fats, it is difficult to reconcile her 
advice with her strictures on a starch-reduced product which 
contains calories derived from fat. The whole point about 
this kind of diet is that, if carbohydrate is severely restricted, 
fat intake finds its own level through physiological factors 
such as appetite. It is a simple matter to invent ‘‘ a hypothesis 


that fat isn’t fattening’, attribute its use to food manufac- 
turers, and then demolish it by jolly anecdotes about what 
the secretary said. This may be good journalism but it is not 
objective thinking or valid presentation. It is, in fact, exactly 
that half-truth approach which Dr. Mullins criticises in 
commercial advertising and which so many of us seek to stop. 


Spurious advertising claims must be checked, but let 
us set about doing so the right way. 


London, S.W.1. R. Drxon FIRTH. 


Sir,—In her letter Dr. Mullins states that some 
of her fat patients have been gaining weight ‘“‘on a 
form of starch-reduced crispbread”’ and that her secre- 
tary’s slimming efforts failed when she substituted this 
crispbread for starch-reduced rolls. These statements, 
seen in the context of her article, suggest that the 
manufacturers are misleading the public. This is, 
however, a further example of the suggestio falsi referred 
to by Mr. Graves (Oct. 7). For many years this Company, 
recognising the need for better education of the public in 
nutritional matters, has been at pains to ensure that our 
advertisements do not have misleading implications. 


We do not suggest that starch-reduced crispbreads or rolls 
may be taken ad lib, but claim that within the framework of a 
low carbohydrate diet they are a most useful and palatable 
substitute for bread in helping to maintain a near normal 
pattern of eating—which is an essential feature of any imposed 
diet. 4 pieces of Energen Crispbread are equivalent in carbo- 
hydrate content to 8 Energen Rolls; they provide only 28 more 
calories. If Dr. Mullins’ patients are gaining weight they have 
been inadequately instructed regarding the substitution. Or, 
if instruction has not been at fault, it has been disregarded. 
Any fault that may attach to this does not lie with the literature 
and advertisements published by this Company, as convincingly 
evidenced by reports of successful dietary management through- 
out the country. 

SPENCER GORE. 

London, N.W.10. Managing Director, Energen Food Co. Ltd. 

S1r,—Professor Yudkin’s plea for discrimination in the 
criticism of advertising is very necessary. Not all sweets 
are, as Dr. Mullins implies, harmful to the teeth. Chew- 
ing-gum and sugar-coated nuts and pop-corn are 
probably beneficial. 


Diabetic sugarless sweets are also harmless, particularly the 
pastilles, which are almost certainly beneficial if taken after 
meals, snacks, or other sweets. The sorbitol tablets now being 
introduced are sweets and it appears from the study by Clark 
et al. that the sorbitol itself, by stimulating salivation, is 
probably at least as effective as the ingredients claimed to be 
active by the makers. Their sweetness is not mentioned, 
possibly because we have condemned sweets so much that the 
public would not believe that a sweet could be beneficial. 

My suggestion for improving advertising is the formation of 
a consumers’ advertising agency that would use the usual 
persuasive and repetitive techniques to promote the sale of 
whatever is really best for consumers, but would be financed 
by those manufacturers who would profit from such an excep- 
tionally valuable form of advertisement. The Consumers’ 
Association assumes that it could not be considered reliable if 
it accepted such payment. Reputable newspapers are not 
suspected of bribery or bias when reviewing films, plays, books, 
&c., which they are also paid to advertise, nor are their com- 
mentators on cars, investments, holiday resorts, or racing 
considered corrupt. Why then should a consumers’ organisa- 
tion fear such suspicion when it has the whole range of con- 
sumer goods and services to choose from in selecting clients 
and when it can rely to a great extent on objective scientific 
methods to judge the worth of what is offered? A consumers’ 


1. Clark, R., Hay, D. I., Schram, C. J., Wagg, B. J. Brit. dent. J. 1961, 
111, 244. 
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agency might even advertise tobacco, which in the form of 
snuff can be helpful to those who are already addicted to the 
drug but have the far worse habit of smoking it. Much more 
might be achieved by promoting the use of good things and 
even of the lesser evils than by attacking without adequate 
resources those that are worst or inferior. 


London, S.W.10. R. B. D. STOCKER. 


** APPENDICITIS ” IN YOUNG WOMEN 


Str,—Dr. Lee does us all a service by his factual 
approach last week to this difficult problem and by dealing 
with it on a scientific level. I am less certain that his 
sincere wish to abolish many appendicectomies is clinic- 
ally justified. 


Every surgeon has a number of teenagers, both boys and 
girls, referred to his clinic with recurrent pain in the right 
iliac fossa. Both the history and physical signs are often vague 
by the time the patient gets an appointment. But after forty 
years of general surgery my experience has been that once the 
appendix bogy has appeared to the parents and the general 
practitioner, there will be little peace of mind for all concerned 
till it is laid to rest. To achieve this I think that the use of 
a hospital bed for five or six days is more than justified. 

But all this is against the background of complete frankness 
between the surgeon, the parents, the referring doctor, and, 
in my own practice, the patient. It is very rare indeed for the 
proffered appendicectomy to be refused. 

In the case of young women the question of mittelschmerz, 
should always be raised, and I think a warning should be given 
that right iliac pain may occasionally recur after operation, 
but that it may now be lived with without anxiety. 

Dr. Lee pays high tribute to our gynecologists when he 
infers that they can exclude a pathological appendix. I wish 
I had such diagnostic skill. It is quite a salutary experience to 
describe the probable state of an “interval” appendix to the 
theatre staff before opening the abdomen. More often than not 
the estimation of its pathological state and position leave much 
to be desired, but it is surprising how many prophylactic cases 
turn out to be subacute. One must also remember that sub- 
acute appendicitis and mittelschmerz can occur in the same 
patient. 


Victoria Hospital, 
Deal. 


JAMES S. HALL. 


CLEAN AIR 


Sirn,—The National Gallery realises that Clean Air is 
good for Old Masters. How many hospitals have air- 
conditioners in their chest wards ? 

London, W.2. A. FRANKLIN. 


REPAIR OF FEMORAL HERNIA 


S1r,—The perennial discussion about the merits of the 
various approaches to femoral-hernia repair prompts me 
to record an impression gained over five years. 


The approach I use is similar to the first stage of an inguinal- 
hernia repair, using the mobilised inguinal ligament.'~? This 
first stage consists of a skin incision centred on the middle of 
the inguinal ligament and starting one inch above the pubis. 
This transverse incision almost invariably follows the lines of 
Langham. After exposure of the sac and the lower border of the 
inguinal ligament, the fascia lata is incised at its junction with 


the lower border of the inguinal ligament, both medially and 
laterally. The freeing of the fascia lata from its attachment to 


the ligament greatly facilitates mobilisation and visualisation 
of the neck of the femoral hernia from below, whilst the skin 
incision used makes a superior approach easy if it is required. 
If the repair of a femoral hernia is being done from below, then 
1. Bracey, D. W. Ann. R. Coll. Surg. Engl. 1956, 19, 385. 

2. Bracey, D. W. ¥. R. Coll. Surg. Edin. 1960, 5, 222. 


3. Bracey, D. W. 19th Congress of the International Society of Surgery, 
Dublin, Sept. 2-9, 1961. 


the freeing of the ligament from its attachment to the fascia 
lata makes the suture of the ligament to Cooper’s ligament 
possible without tension. If the repair is being conducted from 
above, then the mobilised ligament in like manner can be 
easily approximated to Cooper’s ligament thus closing the 
upper orifice of the femoral canal. 


The Memorial Hospital, 
Peterborough. 


D. W. BRACEY. 


OSTEOPATHIC MEDICAL ASSOCIATION 


S1r,—The Osteopathic Medical Association has been 
founded with the following objects: 

(i) to contribute towards the promotion and propagation of the 
science and art of osteopathy and hold professional and social 
meetings in furtherance of this aim. 

(ii) to demonstrate to registered medical practitioners the value of 
the science, art, and practice of osteopathy. 

(iii) to encourage research and the publication of results. 
(iv) to cooperate with other medical associations. 

Membership is open to duly qualified medical practi- 
tioners registered in Great Britain who are interested in 
osteopathy. All inquiries will be welcomed. 

BLEDISLOE 
President 


A. STODDARD 
Vice-President 


J. D. Davipson 


- Py noe Chairman 

edical Association, 

114, Wigmore Street, M. E. B. Carson 
London, W.1. Secretary. 





Public Health 





Safe Air and Motor-cars ? 


IF a list of fundamental human rights were to be drawn 
up, most people would agree that man is entitled to 
breathe air which is safe as well as clean. Perhaps in 
recognition of the effects of air pollution on health, the 
National Society for Clean Air has now elected a physician 
as its president; and Lord Cohen of Birkenhead took 
office at Brighton on Oct. 4-6. But he began by paying a 
notable and well-deserved tribute to his predecessor, Sir 
Hugh Beaver. When the history of Government action 
against atmospheric pollution is recorded, he said, no 
name will stand higher than that of the chairman of the 
Committee on Air Pollution. Appearing in 1954, its report 
alerted the public to the gross environmental evil of 
contamination of the air we breathe, and in Lord Cohen’s 
words “‘ removed the idea of clean air from the realm of 
eccentricity, fad, and obsession, to become a national 
goal”’. 

Concern is now increasing about the pollution of air by 
road vehicles. Most is said, perhaps, about the dark smoke 
from diesels—whose number may well double in the next 
decade. But the exhaust fumes from petrol engines— 
containing carbon monoxide, aldehydes, and lead com- 
pounds—are probably more harmful and they deserve 
much more attention than they have yet had. In London 
traffic jams, carbon-monoxide levels of the order of 200 
parts per million have been recorded; and, though there is 
no unchallengeable evidence so far that this is a hazard to 
health, circumstances could arise in which it would be. 
Danger is also caused by lessened visibility, which may 
mislead an overtaking driver; and the emission of dark and 
greasy dirt on other vehicles and their passengers, and on 
pavements, pedestrians, and vegetation is a nuisance. 
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Contamination of streets and roads frequented by diesel 
vehicles is not controlled by present methods. The new 
regulation (1961) to prevent the excess fuel device being 
used while a vehicle is moving is welcome as likely to 
remove one notorious cause of excessive smoke emission. 
Effective devices for the removal of smoke after its forma- 
tion, and for the removal of unburned hydrocarbons from 
petrol exhaust by catalytic action, or by after-burning, 
have been the aim of American automobile engineers. But 
though certain devices have been accepted for testing by 
the Californian authorities, none have so far been 
approved. 

Even well-maintained vehicles may emit excessive 
smoke—especially at starting, accelerating, and hill- 
climbing—if they are overloaded for the power of the 
engine. The practice of London Transport, for example, 
in underrating their buses by about 10% of the engine 
rating, is one that might be followed elsewhere, either 
voluntarily or by legal compulsion. Appeals to owners and 
drivers of vehicles on the importance of maintenance, the 
avoidance of overloading, and the dangerous effects of 
smoke emission, should be more urgent. 


Smallpox in the Congo 

A million doses of smallpox vaccine have been urgently 
requested by Dr. Athemas Bellerive, senior World Health 
Organisation representative in the Congo (Leopoldville). A 
cable saying “serious smallpox epidemic situation” was 
received in. Leopoldville from W.H.O. doctors at Bakwanga 
(South Kasai). A vaccination campaign is already under way 
in Kasai, according to information received in Geneva. The 
number of W.H.O. staff stationed in Kasai is over 20 out of 
a total of 110 for the whole Congo (Leopoldville). Arrange- 
ments have been made by W.H.O. for the urgent despatch of 
the required vaccine from Pisa (Italy) by planes of the U.N. 
Emergency Force. 


Infectious Diseases in England and Wales 





Week ended September 








Diseases 

2 9 16 23 30* 
Diphtheria me = be ai 1 2 1 4 
Dysentery | ea os és 255 245 265 295 309 

Encephalitis: 
Infectious .. ice es 2 1 7 2 4 
Postinfectious 1 1 2 “<a sil 
Food-poisoning a 939 299 227 256 283 
Measles, excluding rubella 2303 1559 1044 998 985 
Meningococcal infection oa 18 14 17 18 12 
phthalmia neonatorum 22 18 20 20 28 
Paratyphoid fever sy 2 3 1 2 9 

—- ee or influ- 

111 108 84 99 91 

Poliomyelitis: 
Paralytic 7 es a 12 17 24 23 28 
Non-paralytic - ee 4 9 4 8 6 
Puerperal pyrexia BS i 164 164 169 189 156 
Scarlet fever .. ~ vs 143 159 161 197 240 
Smallpox Ss me + ne a a at aes 

Tuberculosis: 
Respiratory .. - 365 332 294 353 365 
— _ CNS. 5 3 4 3 4 
° 55 30 42 40 49 
Typhoid fever .. he oa 2 4 2 4 3 
ooping-cough “ oe 284 278 299 288 249 





* Not including late returns. 





Appointments 





TKEEN, R. I., M.B. Sheff., F.F.A. R.C.S., D.A.; consultant anesthetist, United 
Manchester Hospitals "and North ‘Manchester hospital group. 
Colonial Appointments: 


HALLIWELL, A. C., M.R.C.S.: M.O., Barbados. 
» A. W. L., M.D. McGill: surgical specialist, St. Kitts, Leeward 


Islands. 

Suz, I. B., M.B. Cantab.: M.o., St. Helena 

SincH, W. S. A., M.D. Dalhousie: physician, Georgetown Hospital, 
British Guiana. 





tAmended notice. 


Obituary 





JAMES STIRLING ROSS 
K.B.E., C.B., M.A. 

Sir James Ross, who died on Oct. 2 at the age of 84, 
played an important though little-known part in planning 
the National Health Service. 

After a distinguished career at the University of Edinburgh 
and Balliol College, Oxford, he entered the Civil Service and 
was assigned to the War Office. After winning rapid pro- 
motion he was transferred to the Air Ministry, from which he 
retired as deputy secretary in 1938. He rejoined that Ministry 
the next year and was sent to South Africa. Returning to 
London in 1943, he joined the Air Ministry secretariat and, 
later, became chairman of the selection board of the Allied 
Control Commission in Germany. In August, 1946, he asked 
to be relieved of this post to take up a position with the 
Ministry of Health as regional officer for the introduction of 
the National Health Service. He remained there for three 
years. Later he instigated and led the movement to improve 
the pensions of Civil Servants who had retired before the war 
and were suffering hardship because of currency inflation. 


A. D. writes: 

** My first acquaintance with Sir James Ross was when he 
and Lieut.-General Sir Thomas Hutton called at my office to 
tell me they were helping the Ministry of Health to plan the 
National Health Service and to ask whether they could pick 
my brains on the administration of a hospital service. They 
wanted me to tell them frankly the weaknesses as well as the 
strengths of the then London County Council’s hospital 
service. They were good listeners and it was evident from 
their pertinent questions that they were experienced adminis- 
trators. I took to both of them but it was Ross who appeared 
to be concentrating on hospitals. Until Ross left in 1949 I was 
in constant communication with him. He was small in stature 
but of enormous mental capacity, quick to grasp a point and 
to get to the heart of a problem. He was a dynamo of energy. 
He was sometimes disappointed that some of his proposals 
and warnings were unheeded at the Ministry, but he was too 
big a man to bear resentment and continued to give of his best. 

** Soon after his second retirement Ross was invited by the 
Oxford University Press to write a historical and descriptive 
study of the National Health Service. He tackled it with his 
usual thoroughness and went to enormous pains to ensure 
that there was no factual error in the book; and The National 
Health Service in Great Britain turned out to be a classic.” 

He leaves a widow, two sons (one of whom is in general 
medical practice in Welwyn Garden City), and a daughter. 


Prof. A. T. A. JURASZ 

S. S. writes: 

** Professor Jurasz participated in the Polish campaign in 
1939; he was captured by the Germans but made his escape to 
France with many of his compatriots. On the fall of France he 
was evacuated with the Polish Army in France to Great Britain 
and shortly thereafter was posted to Scotland. 

** At that time there were a number of Polish professors, 
docents, and students in the Polish Army, a large proportion of 
them in the ranks, with little medical work to do. Accordingly, 
arrangements were made to provide postgraduate training for 
the qualified personnel and several of their own professors took 
part in this training. 

** Something, however, had to be done for the numbers of 
students in various stages of training, and finally it was decided 
by arrangement with the university and the Government of 
Poland to set up a Polish faculty of medicine within the univer- 
sity which would undertake the training and examination of the 
students and award diplomas which would be recognised for 
registration in Poland after the war. (This incident in the 
University of Edinburgh was, I think, unique in the academic 
history of the world.) So the Polish School was formed, and in 
the difficult negotiations and arrangements Professor Jurasz 
played a leading part. 
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“* He was a born organiser, a man of the highest integrity, and 
an orator of no mean ability. He undertook a speaking tour of 
the United States, and as a result of his efforts the Paderewski 
Hospital for the treatment of Polish personnel and the training 
of Polish students was set up and equipped. Jurasz became 
director of the hospital and principal surgeon. 

“ At that time Poland had been overrun by the Germans and 
the country’s universities systematically destroyed; and it was 
our intention to transport school, hospital, equipment, teachers, 
and students to Poland at the end of the war and set them up in 
one of the ancient universities in Poland, so that there would 
be at least one fully formed medical school to supply the needs of 
the devastated country. Alas, owing to political events, that was 
not to be, and at the termination of the war the school was 
gradually closed. Altogether 228 Poles graduated as bachelors 
in medicine and surgery and 19 as doctors of medicine.” 





Diary of the Week 





ocT. 15 To 21 
Monday, 16th 


POSTGRADUATE MEDICAL SCHOOL OF LONDON, Ducane Road, W.12 
4pP.M. r. Sidney Truelove: Treatment of Ulcerative Colitis. 
HunTERI¢ N SQCIETY : . 
7.30 P.M. (Talbot Restaurant, London Wall, E.C.2.) Sir Cecil Wakeley: 
Chemotherapy of Cancer. (Presidential address.) 
SocIETY FOR THE STUDY OF ADDICTION 
7.30 P.M. (Rembrandt Rooms, Thurloe Place, S.W.7.) Mr. Kenneth 
Walker: Alcohol and Sex. Dr. F. E. Camps: Alcohol and Crime. 


Tuesday, 17th 


BRITISH POSTGRADUATE MEDICAL FEDERATION 
5.30 P.M. (Senate House, University of London, W.C.1.) Lord Cohen of 
Birkenhead: “‘ . . . the elements, So mix’d in him, . . .”; a Study in 
Human Constitution and Disease. 
St. Mary’s HospitaL MEDICAL SCHOOL, Paddington, W.2 
5p.M. Mr. Bruce Eton: Causes of the Onset of Labour. 
West END HospITAL FOR NEUROLOGY AND NEUROSURGERY, 91, Dean 
Street, W.1 
5.30 p.M. Dr. H_ C. Grant: Chronic Meningitis. 
SocIETY FOR THE STUDY OF ADDICTION 
8p.M. (11, Chandos Street, W.1.) Dr. Gunnar Lundquist: Treatment of 
Alcholism in Sweden. 


Wednesday, 18th 


RoyaL COLLEGE OF PHYSICIANS OF LONDON, Pall Mall East, S.W.1 ’ 
3p.M. Sir Arthur Peregrine Thomson: The Consummation of William 
Harvey. (Harveian oration.) 
POSTGRADUATE MEDICAL SCHOOL OF LONDON 
2p.M. Prof. Sheila Sherlock: Assessment of Liver Functions. 
Roya SOCIETY OF MEDICINE, 1, Wimpole Street, W.1 
5 P.M. Comparative Medicine. Mr. H. E. Harbour: Search for New 
Chemicals to Control Disease. (Presidential address.) ’ 
8.15 p.M. General Practice. Dr. Lindsey Batten: Quo vadimus ? (Valedic- 
tory address.) 
INSTITUTE OF DERMATOLOGY, Lisle Street, W.C.2 
5.30 p.M. Dr. Ian Whimster: Cutaneous Innervation. 
INSTITUTE OF DISEASES OF THE CHEST, Brompton, S.W.3 
5p.M. Dr. N. S. Plummer: Actinomycosis and Nocardiosis of the Lungs. 
HarVEIAN SOCIETY OF LONDON, 11, Chandos Street, W.1 
8.15 p.m. Dr. J. A. Scott, Miss A. B. Read: Social Services in Illness. 
MIDLAND MEDICAL SOCIETY 
8.30 p.m. (Birmingham Medical Institute, 36, Harborne Road, Birm- 
ingham, 15.) Sir David Campbell: The General Medical Council 
—its Powers and its Work over 100 Years. 
RoyaL COLLEGE OF SURGEONS OF EDINBURGH, Nicolson Street, Edinburgh, 8 
3.30 P.M. Prof. J. Chassar Moir: Vesico-vaginal Fistula and its Treatment. 


Thursday, 19th 


BRITISH POSTGRADUATE MEDICAL FEDERATION 
5.30 p.M. (London School of Hygiene and Tropical Medicine, Keppel 
Street, W.C.1.) Prof. A. S. Parkes: External Factors in Mammalian 
Reproduction. 
BRITISH INSTITUTE OF RADIOLOGY, 32, Welbeck Street, W.1 
_8p.M. Dr. F. G. Spear: Questioning the Answers. (Presidential address.) 
University oF ST. ANDREWS 
5 P.M. (Physiology Department, Queen’s College, Dundee.) Prof. L. B. 
Jaques (Saskatoon): Anticoagulants, Thrombosis and Hemorrhage. 


Friday, 20th 


POSTGRADUATE MEDICAL SCHOOL OF LONDON 
10 a.m. Mr. Patrick Clarkson: Problems in the Modern Surgery of the 


and. 
4pm. Dr. R. H. Girdwood: Investigation of Disease of the Small 
Intestine. 
RoyaL SociETY OF MEDICINE 
8.15 p.m. <— + Dr. R. S. C. Couch, Dr. James McLelland, Mr. 
J. M. Small: Tumours of the Spinal Canal. 
INSTITUTE OF LARYNGOLOGY AND OTOLOGY, 330, Gray’s Inn Road, W.C.1 
3.30 P.M. Miss Edith Whetnall: Management of the Deaf Child. 
4.30 p.m. Mr. J. P. Stewart: Changing Pattern of Acute Mastoiditis. 
(Annual address.) 
MEDICO-CHIRURGICAL SOCIETY OF EDINBURGH 
8.30 P.M. (Joint meeting with the Royal Medico-Chirurgical Society of 
Glasgow at the Royal —x.9 of Surgeons of Edinburgh.) Sir 
Charles Illingworth, Dr. J. G. M. Hamilton, Dr. L. D. W. Scott, 
Mr. J. S. feftrey: That the General Physician and General 
Surgeon have No Future. 


Notes and News 





PART-TIME NURSES 

THE Ministry of Health has called attention to the need for 
increased employment in hospitals of nurses and midwives who 
are willing to work part-time. Part-time nurses already make 
an important contribution; and, owing to the rise in the mar- 
riage-rate among young people, this should be extended, and 
hospitals must be ready to cope with the administrative prob- 
lems involved. 

From the start, says the Ministry, applicants should be made 
to feel that they will be welcome as useful members of the 
nursing teams in their own right, and not regarded as an 
inadequate substitute for unobtainable whole-time staff. They 
should be given a clear picture of the duties that will be 
expected of them. At each hospital a senior member of the 
nursing staff should be responsible, under the matron, for the 
recruitment, reception, and general welfare of part-time nurses, 
who should be provided with suitable changing-rooms and 
lockers, washrooms, and rest rooms. 

A nurse may, after a long absence, be deterred from returning 
to her profession by fear that her knowledge is out of date. 
Hospitals must, therefore, arrange refresher training wherever 
necessary. Hospitals should, moreover, adjust their staffing 
arrangement wherever possible to fit the hours which part- 
time nurses can work. The part-time nurse should be given full 
responsibilities and the opportunity to take her place in the 
nursing teams in the ward, operating-theatre, and casualty and 
outpatient departments; and those able and willing to take 
more senior posts should be encouraged to do so. 

Some nurses, though unable to take up regular part-time 
employment, may, nevertheless, be prepared to help out 
occasionally in periods of difficulty. Hospitals should keep lists 
of such women, who also should be given an opportunity of 
attending refresher courses. 


GENERAL PRACTITIONER AND HOSPITAL 

IN a presidential address to the Executive Councils’ Associa- 
tion (England) at Hastings on Oct. 6, Mr. David Rhydderch 
said that for some time—in his experience as recently as three 
years ago—it had been argued even in the highest circles of 
the Ministry of Health that the re-entry of general practitioners 
into the hospital service was not a practical proposition. Quietly, 
the opposition had been worn down: all over the country 
there was a strong trickle of general practitioners returning to 
the hospitals in one category or another. In one region the 
trickle had become a flood—550 out of a total of 1902 employed 
in one capacity or another. In addition, there was a declared 
policy of establishing general-practitioner units and maternity 
units in some of the older hospitals, and executive councils 
were invited to be represented on the working parties of new 
hospital developments. 


BETTER CARE OF THE ELDERLY 

As medical officer of health for Salford Dr. J. L. Burn has 
compiled an attractive cyclostyled report of a conference last 
July on the care of the elderly. This arose out of discussions 
by the Salford Health Services Joint Advisory Council—a body, 
representing all branches of the National Health Service, which 
tries to promote cooperation and consider how best each branch 
can help in solving health problems. 

The report (which Dr. Burn describes as “‘an essay in 
cooperation ”’) opens with a paper by Dr. L. Z. Cosin, who says 
that, instead of merely attempting to achieve medical cures or 
ameliorate pain, our aim in treating the elderly should be to 
maintain social competence at as high a level as possible for as 
long as possible. He speaks of the loss of esteem suffered by 
the aged in the eyes not only of the medical profession but of 
the community. In another paper, Dr. Kenneth Hazell 
complains that “the National Health Service seems geared 
to the idea of hospital care in times of illness ”’. 

The report is obtainable from the Health Department, 143, 
Regent Road, Salford, 5. 

1. H.M. (61) 100. 


« 
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EXAMINATIONS OF THE ROYAL COLLEGE OF 
OBSTETRICIANS AND GYNECOLOGISTS 


THE Royal College of Obstetricians and Gynecologists has 
issued new regulations for the membership examination which 
will come into force in 1964, and for the examination for the 
D. Obst. which will come into force in 1963. 

M.R.C.O.G. 

Hitherto the college has restricted entry to candidates holding a 
qualification registrable in this country. In special circumstances the 
council will now consider applications from other candidates, pro- 
vided they have fulfilled training requirements. Candidates from 
overseas who have not held recognised posts may be accepted if their 
training is regarded as commensurate; but they may be required to 
undertake at least six months’ additional training in this country. 

No candidate will be allowed to sit the examination until he has 
been qualified for four years, and fully registered for three years. The 
statutory pre-registration year will be accepted as general medical 
training. In addition candidates will be required to hold, after full 
registration, posts recognised for the examination as follows: six 
months in general surgery, twelve months in obstetrics, and twelve 
months; in gynecology. From July, 1964, the examination will include 
a third paper, on anatomy, physiology, embryology, endocrinology, 
biochemistry, bacteriology, and pathology, with particular reference 
to their application to obstetrics and gynecology. The papers on 
obstetrics and gynzcology will include such aspects of medicine and 
surgery as are relevant to the practice of the specialty. 

D.Obst. 

The most important change is that the six months’ training in 

obstetrics must be undertaken after full registration. 


ORAL CONTRACEPTIVES 

AT a meeting in London on Oct. 9 the medical advisory 
council of the Family Planning Association, under the chair- 
manship of Sir Russell Brain, considered the use of oral 
contraceptives in F.P.A. clinics. The council agreed to make 
the following communication to the national executive com- 
mittee of the F.P.A.: 

The council considers that ‘ Conovid ’ and, as they are approved, 
other similar progestogen-cestrogen oral contraceptives may be 
offered as alternative methods of contraception in F.P.A. clinics 
provided that: (a) the pills are administered to suitable cases only 
under strict medical supervision by medical staff who have been 
trained in the method; (6) the clinic organisation is adequate to deal 
with the administrative problems involved; (c) due regard is paid to 
the relationship between F.P.A. doctors and the rest of the medical 
profession. The council considers that closely studied research should 
be continued in order to evaluate the effects of long-term 
administration. 


University of Birmingham 

Mr. J. G. Gray has been appointed lecturer in surgery, 
Dr. G. R. Kelman research fellow in the department of 
medicine, and Dr. W. A. Marshall research fellow in the 
department of anatomy. 


Royal College of Physicians of Ireland 

At a recent examination for the diploma in obstetrics the 
following were successful: 

S. V. Bhave, P. Mullick, I. B. Patel, J. T. Loughran, P. P. Rowan. 


Triple Qualification Board of Scotland 

The following have been granted the diploma of licentiate of 
the Royal Colleges of Physicians and Surgeons of Edinburgh 
and the Royal Faculty of Physicians and Surgeons of Glasgow: 


Willem Eduard Bangert, Jean J. Wong, Leopoldo Manuel Yanez Perez, 
Gordon Douglas Ker Flint, Mumtaz Akbani. 


Refrigeration at St. Albans City Hospital 

At a meeting on Monday the North West Metropolitan 
Regional Hospital Board discussed the intention of surgeons at 
St. Albans City Hospital to act in defiance of the board and use 
money they have themselves raised to instal refrigeration plant 
in the new operating-theatre suite. After the meeting Lord 
Moynihan, the chairman, told the Times (Oct. 10) that the 
surgeons would not be allowed to instal the plant themselves, 
but they had been told that if their offer to provide funds for 
the installation were made to the board, the Ministry of Health 
would be asked to accept this as ‘‘ a special case.” 


Association of Surgeons of Great Britain and Ireland 
The annual meeting of this Association will be held at the 
Royal College of Surgeons, Lincoln’s Inn Fields, London, 
W.C.2, from April 5 to 7. The programme will include 
discussions on the adrenal gland and on duodenal ulcer. 


World Federation for Mental Health 

Dr. Francois Cloutier, of Montreal, will in January take 
over the duties of director of the Federation from Dr. J. R, 
Rees. Dr. Rees, who in 1948 was the first president and has 
been the director since 1949, will act as a consultant. 


Postgraduate Travelling Fellowships 

The British Postgraduate Medical Federation is offering 
travelling fellowships to enable graduates who are training as 
specialists in one of the preclinical or clinical branches of 
medicine, surgery, or dentistry to obtain experience at other 
universities or centres in the United Kingdom and abroad, 
Details will be found in our advertisement columns. 


Diabetic Research 

£1000 has been offered by a donor for research into insulin 
fat atrophy. Applications describing the proposed project, 
qualifications of the investigator, and support required should 
be sent to the secretary of the medical and scientific section, 
British Diabetic Association, 152, Harley Street, London, 
W.1, by Dec. 1. 


The Place of the General Practitioner in Therapeutic 
Research 

This subject is to be discussed at a joint meeting of the 
Association of Medical Advisers in the Pharmaceutical Industry 
and the research section of the College of General Practi- 
tioners to be held on Thursday, Nov. 2, at 6 P.M., at 1, Wimpole 
Street, London, W.1. The meeting is open to all interested 
practitioners. 


International Federation of Surgical Colleges 

At the fourth annual meeting of the Federation, held in 
Oslo on Sept. 12-14, Sir Harry Platt was re-elected president 
and Mr. Kennedy Cassels secretary and treasurer, each for 
the ensuing three years. Prof. Carl Semb (Norway) and Prof. 
J.-L. Lortat-Jacob (France) were re-elected members of the 
executive committee. 

At the next meeting, to be held at Atlantic City, U.S.A., on 
Oct. 13 and 14, 1962, the topic for discussion will be the 
interchange of young surgeons for purposes of training and 
research. 


Mr. Terence Cawthorne is making a three-week visit to 
Hungary, Bulgaria, and Yugoslavia, under the auspices of the British 
Council. 


A series of three lectures on modern architecture is to be held at 
the Royal Institute of British Architects, 66, Portland Place, London, 
W.1, at 6 P.M., on Nov. 15, 22, and 29. Tickets (6s. for series or 
2s. 6d. for single lectures) may be had from the institute. 


The annual scientific exhibition of the Royal Northern Hospital, 
London, N.7, will be on view from Oct. 21 to 28, between 10 A.M. 
and 6 P.M. 


The annual dinner of the Glasgow University Club, London, is to 
be held at the Trocadero Restaurant, Piccadilly Circus, W.1, on 
Thursday, Nov. 9, at 7.30 Pp.M., when the chairman will be Sir Hector 
Hetherington. Graduates who are not members of the club should 
write to Dr. J. F. Heggie, department of pathology, North Middlesex 
Hospital, N.18. 


The London Medical Orchestra has started its winter programme, 
and rehearsals are held every Thursday, at 7.45 P.M., at Rutherford 
School, Penfold Street, N.W.1. Applications for membership should 
be sent to Dr. H. O. Engel, 40, Warrington Crescent, W.9. 


CORRIGENDUM: Cancer Chemotherapy.—In last week’s report of 
this symposium (p. 821) the second line of the second paragraph 
should have read: ‘“‘ and aminopterin (4-amino-pteroylgulamic ...”3 
and the fourth line of the penultimate paragraph should have read: 
“‘aminopterin in 1948, and methotrexate was subsequently...” 





eland 

d at the 

London, 
include 

“a 


offering 


at other 
abroad, 


o insulin 
project, 
d should 
section, 
London, 


visit to 
he British 


be held at 
; London, 
series Of 


Hospital, 


ogramme, 


paragraph 
° ., 
mic...75 
ave read: 
ly ” 





